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During the December 2, 2011 Workshop held in San Diego, California, a number of action items 
were discussed. This memo documents Cogentrix’s response to each action item. 

Traffic and Transportation Action Items: 

1. CEC traffic and transportation staff requested that Tetra Tech docket the traffic study 
prepared by Linscott, Law & Greenspan.  

Response: The traffic study will be docketed at the CEC as Attachment 1 to this response 
package.  

2. CEC traffic and transportation staff requested that Tetra Tech provide data on accidents 
on Sycamore Landfill Road and the intersection at the landfill entrance. 

Response: The requested accident data have been gathered, incorporated into the traffic 
study, and are summarized below.  

According to information provided by Sycamore Landfill, no traffic accidents occurred on 
Sycamore Landfill Road in the Years 2006 through 2011.  

As explained in the traffic study docketed as Attachment 1, accident data for the landfill 
entrance intersection of Mast Boulevard/Sycamore Landfill Road/W. Hills Parkway were 
collected for the years 2006 through 2010. This five-year period is the most recent period for 
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which a full calendar year of data are available. These data were collected from the 
Statewide Integrated Traffic Records System. Data for these years were analyzed and 
accidents occurring at the intersection or near the intersection were selected from the data 
set. A total of seven (7) accidents were found to have occurred during this time period. The 
persons involved in these accidents reported some minor injuries. There were no fatalities. 

3. CEC traffic and transportation staff requested that Tetra Tech provide contact 
information for the person at Miramar Naval Air Station who has been coordinated with 
regarding the Project and contact information for the appropriate person at Gillespie 
Field Airport. 

Response:  Coordination at Marine Corps Air Station Miramar was via a telephone call with 
Ms. Kristin Camper on August 1, 2011 in the following office.  

Laura Thornton, Community Plans & Liaison Officer 
Community Plans & Liaison Office 
Marine Corps Air Station Miramar 
P.O. Box 452001 
San Diego, CA 92145-2001  
Phone: (858) 577-6603 
laura.thornton@usmc.mil 

Coordination regarding Gillespie Field occurred on January 17, 2012 via a meeting between 
Cogentrix and Peter Drinkwater (Director, County Airports) and Eric Nelson, PE (Airport 
Engineer) of the San Diego County Department of Public Works in the following office. 

1579 Osage Street   
San Marcos, CA 92078-2504 
(760) 510-2440 

4. CEC traffic and transportation staff requested that Tetra Tech analyze the plume exit 
velocity from the stacks to determine the maximum height with a velocity of 4.3 meters 
per second.  Exit velocities below this threshold do not interfere with air traffic. Once 
plume exit velocity elevation threshold has been determined, then analyze if any aircraft 
(both fixed wing and helicopter) could fly under this elevation above the stacks. 

Response: The plume exit velocity study is currently underway and the results of this work 
will be provided to the CEC as soon as the report is available.  

5. CEC traffic and transportation staff requested that Tetra Tech file the 7460 Forms with 
the Federal Aviation Administration (FAA) as soon as possible. 

Response: Forms 7460 were filed with the FAA on December 19, 2011.  Determinations for 
all stack locations and most pole locations were received on January 5, 2012 and January 
18, 2012 and are provided as Attachment 2 to this submittal.  The determinations state that 
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the structure in question does not exceed obstruction standards and would not be a hazard 
to air navigation, if specified conditions are met.   

Water Resources/Hydrology Action Items: 

1. CEC water resources staff requested that Tetra Tech set up a meeting with City of San 
Diego, CEC, and Tetra Tech staff to discuss the City’s requirements and the necessary 
submittals regarding the surface water hydrology, stormwater control and best 
management practices to help ensure that Tetra Tech provides the appropriate 
documentation. 

Response: Connie Farmer, project manager from Tetra Tech is working with Morris Dye, 
the development project manager for the City of San Diego, to schedule this meeting.  Tetra 
Tech will keep CEC staff informed as to their coordination efforts. 

Geology/Paleontology Action Items: 

1. CEC geology staff requested that Tetra Tech explain their conclusion that because of 
the Multi-Habit Planning Area (MHPA) being incompatible with new mining, economic 
mineral deposits at the proposed project site would not be significantly impacted. 

Response: The Application for Certification concluded that the project would not impact a 
commercial mineral resource because under the MHPA Land Use Guidelines any new or 
expanded mining operations would be incompatible with MHPA preserve goals.   

Currently, the project is within the MHPA, in which according to the City of San Diego 
General Plan Conservation Element (City of San Diego 2008), existing mining operations 
are permitted. There are no existing mining operations on the project site and new mining 
operations within the MHPA are limited as stated in the Conservation Element: 

[N]ew or expanded mining operations on lands conserved as part of the MHPA are 
incompatible with MSCP preserve goals for covered species and their habitats, unless 
otherwise agreed to by the wildlife agencies at the time the parcel is conserved. New 
operations could be permitted in the MHPA if: 1) impacts have been assessed and 
conditions incorporated to mitigate biological impacts and restore mined areas; 
2) adverse impacts to covered species in the MHPA have been mitigated consistent with 
the Subarea Plan; and 3) requirements of other City land use policies and regulations 
have been satisfied. [p. CE-42 – CE-43] 

Cogentrix is proposing to withdraw the property from the MHPA. After the proposed project 
site is withdrawn, it would be adjacent to the MHPA and according to the MSCP Subarea 
Plan (City of San Diego 1997),  

Existing and any newly permitted [mining] operations adjacent to or within the MHPA 
shall meet noise, air quality and water quality regulation requirements, as identified in 
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the conditions of any existing or new permit, in order to adequately protect adjacent 
preserved areas and covered species… [p. 46] 

Therefore, the City of San Diego would need to approve any new mining operations on the 
project site, as it would be adjacent to the MHPA. The limitations on new mining operations 
from properties within the MHPA and adjacent to the MHPA are similar and permitting such 
operations is left to the discretion of the City. 

Mining the Stadium Conglomerate for aggregate and sand would require stripping the site.  
Stadium Conglomerate is located mostly along the ridgelines and high points of the 
proposed project site. The quantity of aggregate and cementation of the bedrock unit would 
make it relatively more difficult to mine than favored streambed aggregate deposits within 
the area. The impact to air, noise and water quality would likely be significant, as would 
visual impacts.  For these reasons, it is highly unlikely that the City of San Diego would 
permit the extraction of mineral deposits at the proposed project site and therefore economic 
mineral deposits at the proposed project site would not be significantly impacted.  

Accordingly, removal of the project site from the MHPA would have no impact on mineral 
resources. 

Air Quality Action Items: 

1. CEC air quality staff requested that Tetra Tech provide a copy of the Prevention of 
Significant Deterioration (PSD) Application submitted to U.S. Environmental Protection 
Agency. 

Response: A copy of the PSD application is included in this response package as 
Attachment 3. 

2. CEC air quality staff requested that Tetra Tech set up a conference call with CEC, Air 
Pollution Control District (APCD), Tetra Tech, and Aerowest once the APCD provides 
the list of potential cumulative projects to be considered for the Project, to discuss them. 
CEC has different requirements relative to the cumulative analysis than does the APCD. 
The CEC wants to make sure the analysis addresses the needs of all parties. 

Response: A letter (Attachment 4) requesting the list of cumulative projects, among other 
information, from the APCD was submitted on December 22, 2011. The APCD has not 
provided a response to date. The call will be organized when the APCD list is provided. 

3. CEC air quality staff requested that on the same call, a discussion of nitrogen deposition 
and plume modeling be included to assure the protocol to be used serves the purposes 
of all parties. 

Response: Please see response to Air Quality action item 2 above. 
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4. CEC air quality staff requested that Tetra Tech conduct nitrogen deposition modeling 
and prepare figures that show the potential plume.  

Response: Tetra Tech will conduct the necessary air quality modeling to determine the 
potential for nitrogen deposition per the protocol agreed to by the APCD and CEC. The 
protocol will be discussed during the call to be organized after the list of cumulative projects 
is provided (see response to Air Quality action item 2 above) and the modeling will start as 
soon as the protocol is established.   

Biological Resources Action Items: 

1. CEC biologists requested that Tetra Tech provide a map showing laydown areas and 
construction work space with biological resources overlay. 

Response: The requested map is provided as Attachment 5. 

2. CEC biologists requested that Tetra Tech initiate coordination with U.S. Army Corps of 
Engineers (USACE) regarding the preliminary jurisdiction delineation and request 
USACE determination. This is to be done initially via a conference call with CEC, Tetra 
Tech, and USACE staff.  

Response: Scott Crawford, biologist from Michael Brandman Associates, Inc., is working to 
schedule a call with USACE, but, to date has not been successful in doing so.  Tetra Tech 
will keep CEC staff informed as to their continued efforts. 

3. CEC biologists requested that Tetra Tech provide a map showing the proposed 
mitigation parcels with biological resources overlay. 

Response: The City of San Diego Real Estate Assets Department suggests that mitigation 
parcels for the Project are comprised of the high priority area adjacent to City-owned parcels 
west of the Sycamore Landfill. Mitigation parcels for the Project have not been finalized.  
Cogentrix is currently working to secure mitigation parcels and is not restricted to acquiring 
mitigation land within the City’s suggested high priority area if the land pricing is prohibitive 
or Cogentrix is unable to negotiate reasonable terms with the land owners.  The requested 
map identifying potential mitigation parcels is provided as Attachment 5. 

4. Conduct nitrogen deposition modeling and prepare figures that show the potential 
plume.  

Response: See response to Air Quality action item 4 above. Once the modeling has been 
conducted, Tetra Tech will analyze the potential impact of the plume on the Quino 
Checkerspot Butterfly. 

5. Set up a conference call with City of San Diego, CEC, California Department of Fish and 
Game, U.S. Fish and Wildlife Service, and Tetra Tech staff to discuss 2012 surveys. The 



Eric Solorio 
California Energy Commission 
Page 6 of 7 

 

purpose is to determine which species-specific surveys the agencies require (quino 
checkerspot butterfly, golden star, etc.), and the protocols to be used during the surveys, 
so that all agencies’ needs are met. 

Response: A conference call occurred on January 12 at 3 PM Pacific Standard Time. Notes 
from the call are provided as Attachment 6. 

Waste Management Action Items: 

1. CEC waste management staff requested that Cogentrix have a representative at the 
USACE meeting scheduled for December 13, 2011 at the Visitor’s Center at Mission 
Trails Regional Park. Ellie Hough from CEC will also attend. After the meeting, talk with 
USACE representatives present to  let them know that Cogentrix will be moving forward 
quickly to implement a unexploded ordnance (UXO) program for the entire Project area 
that will satisfy Project schedule needs and the company’s insurance requirements. 
Discuss how to best coordinate these activities with the USACE’s undertaking in the 
vicinity.  

Response: Rick Neff of Cogentrix and Mark Dollar, Tetra Tech UXO specialist, attended 
this meeting. During the meeting, the USACE stated that they have previously done an 
Engineering Evaluation and Cost Analysis similar to a Remedial Investigation/Feasibility 
Study and a subsurface investigation on the site.   

The USACE must conduct biological resource surveys on the site prior to conducting the 
UXO clearance. There is a potential problem for the USACE to obtain clearance from the 
USFWS to survey for the California gnatcatcher. It may be difficult and lengthy to obtain the 
biological clearance and subsequently conduct the UXO clearance. The USACE is planning 
to begin field work in September 2012 through March 2013; this timing is to avoid key 
biological windows for breeding and migration. The USACE indicated they have funding 
approval to meet this schedule. Field work will consist of initial surface geophysics followed 
by clearance of Munitions and Explosives of Concern (MEC). The Pardee Homes planned 
residential development will be the first priority for survey and clearance of MEC. 

Rick Neff of Cogentrix discussed the Quail Brush Generation Project and schedule with the 
USACE representatives at the meeting. The USACE did not express any concerns 
regarding the Project. 

Minutes from this meeting will be provided to the CEC upon receipt from the USACE. The 
USACE plans to develop draft work plans and will schedule another public meeting in the 
next few months. A representative of Cogentrix will likely attend the next meeting. 
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TRAFFIC IMPACT ANALYSIS 

QUAIL BRUSH GENERATION PROJECT 
San Diego, California 

January 19, 2012 
 
 
1.0 INTRODUCTION 

The purpose of this traffic impact analysis is to determine and evaluate the potential traffic impacts 
associated with construction of the Quail Brush Generation project. 

The project site is located south of the Sycamore Landfill and north of State Route 52, immediately 
west of the City of Santee in the East Elliott planning area of the City of San Diego. Figure 1–1 
shows the project vicinity.  

The following items are included in this traffic study: 

 Project Description 
 Existing Conditions Description 
 Traffic Analysis Approach and Methodology  
 Significance Criteria  
 Analysis of Existing Conditions 
 Project Traffic Generation/Distribution/Assignment 
 Construction Traffic Analysis 
 Significance of Impacts and Recommended Mitigation Measures 
 Post-Mitigation Analysis 

 
LLG conducted research within the City of San Diego and the City of Santee to determine potential 
cumulative projects that could add traffic to the study area. Construction associated with the project 
is expected to conclude in 2014. There are other planned projects in the areas adjacent to the project 
site, such as the Castlerock, Fanita, and Sycamore Landfill Expansion projects. However, none of 
these projects are expected to be built and generating traffic within the schedule construction period. 
Therefore no cumulative projects were included in the analysis. 
 
The analysis focuses on the potential impacts during the construction period. The post-construction 
operational traffic will be very small.  
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2.0 PROJECT DESCRIPTION 

2.1 Project Description 

The proposed Quail Brush Generation Project is a 100-megawatt intermediate/peaking load 
electrical generating facility employing a set of eleven natural gas-fired reciprocating engine 
generators that provide flexibility in meeting the generation needs of San Diego Gas and Electric 
(SDG&E). The project will connect to the existing SDG&E natural gas pipeline located near the 
proposed plant site. The construction of the project is expected to occur for a period of 18 months, 
from March 2013 until June 2014.  An average of 120 construction workers is expected to be onsite 
each day with a peak of 268 workers possibly occurring during months 11 and 12. An estimated 
daily average of 20 deliveries and heavy truck traffic is expected to occur with up to a maximum of 
40 deliveries and heavy truck traffic per day. Peak heavy truck traffic is expected to occur during 
months 1 and 2. Table 2-1 summarizes the estimated construction-related daily trips generated by 
the project during construction. 

TABLE 2–1 
ESTIMATED PROJECT-GENERATED CONSTRUCTION TRAFFIC 

Vehicle Type Average Daily Trips Peak Daily Trips 

Construction Workers 120 268 

Delivery 15 30 

Heavy Trucks 5 10 

Total 140 308 

 

2.2 Project Location 

The proposed project is located within the East Elliott Community Plan Area of the City of San 
Diego, approximately one mile northwest of the City of Santee. The proposed temporary 
construction laydown and parking areas will be located on previously disturbed Sycamore Landfill 
property located approximately one-half mile from the plan site.  While some construction parking 
will occur onsite, the majority of construction personnel parking will be located offsite at an existing 
paved parking lot at 7927 Mission Gorge Road in the City of Santee. Shuttle service will be provided 
to the project site. 

Access to the project is provided via Sycamore Landfill Drive, which is the north leg of the Mast 
Boulevard/West Hills Parkway intersection. Construction is currently scheduled to occur between 7 
a.m. to 7 p.m., Monday through Friday, though some activities may continue 24 hours per day, 7 
days per week.  

Figure 2-1 shows the location of the project area and the offsite parking lot. 
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3.0 EXISTING CONDITIONS 

The study area for this project encompasses roadway facilities of anticipated project related impacts.  
The specific study area includes the following intersections, street segments, and freeways, based on 
the anticipated distribution of project traffic and area of potential impact: 

Intersections: 

1. Mast Boulevard / SR 52 Eastbound Ramps 
2. Mast Boulevard / SR 52 Westbound Ramps 
3. Mast Boulevard / West Hills Parkway / Sycamore Landfill Road 
4. Mast Boulevard / Fanita Parkway 
5. Carlton Oaks Drive / West Hills Parkway 
6. Mission Gorge Road / West Hills Parkway 
7. Mission Gorge Road / SR 125 

Street Segments: 
Mast Boulevard 

 SR 52 to West Hills Parkway/Sycamore Landfill Road 
 West Hills Parkway/Sycamore Landfill Road to Fanita Parkway 
 Fanita Parkway to Carlton Hills Boulevard 

West Hills Parkway 
 Mast Boulevard to Mission Gorge Road 

Freeways: 

 SR 52 west of Mast Boulevard 
 SR 52 east of Mast Boulevard 

 

3.1 Existing Street Network 

The project site is located in the City of San Diego, adjacent to the City of Santee. Since project 
traffic will be added to both City of San Diego and City of Santee roadways, the following is a 
description of both the City of San Diego and the City of Santee roadway design standards. 

3.1.1 City of San Diego Classification 

According to the City of San Diego Street Design Manual (November 2002), Six-Lane Prime 
Arterials should be 98 feet wide in 142 feet of Right of Way (R/W), providing six through lanes, 
and a raised median/left-turn lane. Six-Lane Urban Major Streets should be 112 feet wide in 140-
152 feet of Right of Way (R/W), providing six through lanes, a raised median/left-turn lane and 
curbside parking. 
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Four-Lane Major Streets should be 76 feet wide in 120 feet of R/W, providing four through lanes, 
and a raised median/left-turn lane. Four-Lane Urban Collectors should be 82 feet wide in 110-122 
feet of R/W, providing four through lanes, a raised median/ left-turn lane and curbside parking.  

3.1.2 City of Santee Classifications 

According to the City of Santee Circulation Element, Freeways are controlled access facilities with 
grade separations and interchanges at their crossings and connections with other major circulation 
streets, Prime Arterials are six lanes or larger divided traffic carriers which have restricted access, 
but may have interchanges or may cross other arterials at grade with signalized intersections, Major 
Streets are four to six lane divided streets with center medians painted to allow left-turn movements, 
or with raised medians to control turning movements, Collector Streets are feeder streets which 
complement the major street network in circulation, but are of lesser capacity, usually with four 
lanes and no raised median, Residential Collectors are two lane distributor streets, slightly larger 
than other local residential streets which provide traffic circulation into and out of neighborhood 
areas, and Parkways are unique design applications where standard designs cannot be utilized 
because of steep terrain, or other special conditions. Industrial Streets are slightly larger local 
roadways to accommodate commercial vehicles safely in areas of industrial development 

3.1.3 Roadway Descriptions 

The following provides a brief description of the street system in the project area. Figure 3–1 
illustrates existing conditions in terms of traffic lanes and intersection controls. 

State Route (SR) 52 is generally a four to six lane freeway, which has recently been extended to 
terminate at SR 67 in Lakeside, providing parallel east-west regional circulation for communities 
north of Interstate 8.  

Mast Boulevard is classified as a Major Road. It is a four-lane roadway that is constructed between 
SR 52 and Los Ranchitos Road near the eastern Santee city limits. Mast Boulevard is expected to 
connected eastward to Riverford Drive since SR 52 has been extended to SR 67. 

Carlton Oaks Drive is classified as a Collector. It is a four-lane roadway that is constructed 
between West Hills Parkway and Stoyer Drive. The roadway has either a raised median or a center 
two-way left turn lane along most of its length. Bike lanes and parallel street parking are generally 
provided.  

Mission Gorge Road is classified as a Prime Arterial east of SR 125 and a Major Arterial west of 
SR 125. It is currently constructed as a four to six-lane divided roadway with a posted speed limit of 
40-50 mph. Street parking is generally prohibited. Bus stops and bike lanes are provided.  

West Hills Parkway is classified as a Major Arterial from Mast Boulevard to Mission Gorge Road. 
It consists of a four-lane section with a painted median. The primary purpose of this section of road 
is to allow access to the 52 Freeway. 
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Fanita Parkway is a currently an unclassified road which extends from Carlton Oaks to Lake 
Canyon Road. It is currently constructed as a two-lane roadway with a painted median. Fanita 
Parkway is reclassified as a Parkway (four-lanes) on the City of Santee General Plan 2020 updated 
Circulation Element.  

State Route (SR) 125 is generally a six to eight lane freeway providing parallel north-south regional 
circulation for communities east of Interstate 15. It runs from SR 52 in Santee to SR 905 in Otay 
Mesa.   

3.2 Existing Traffic Volumes 

AM and PM peak hour intersection turning movement volume counts were conducted in April 2011 and 
September 2011. Average daily traffic (ADT) volume counts were conducted in March 2011.  

Table 3–1 is a summary of the existing ADT volumes in the project area. Appendix A contains the 
manual count sheets.  

TABLE 3–1 
EXISTING TRAFFIC VOLUMES 

Street Segment ADTa Date Source 

Mast Boulevard    
SR 52 to West Hills Parkway/Sycamore Landfill Road 25,045 2011 LLG 
West Hills Parkway/Sycamore Landfill Road to Fanita 
Parkway 18,580 2011 LLG 

Fanita Parkway to Carlton Hills Boulevard 16,300 2011 LLG 
SR 52    

West of Mast Boulevard 74,000 2011 LLG 
East of Mast Boulevard 48,000 2011 LLG 

West Hills Parkway    
Mast Boulevard to Mission Gorge Road 12,430 2011 LLG 

Footnotes: 
a. Average Daily Traffic Volumes. 
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4.0 ANALYSIS APPROACH AND METHODOLOGY 

Level of service (LOS) is the term used to denote the different operating conditions which occur on a 
given roadway segment under various traffic volume loads. It is a qualitative measure used to 
describe a quantitative analysis taking into account factors such as roadway geometries, signal 
phasing, speed, travel delay, freedom to maneuver, and safety. Level of service provides an index to 
the operational qualities of a roadway segment or an intersection. Level of service designations 
range from A to F, with LOS A representing the best operating conditions and LOS F representing 
the worst operating conditions. Level of service designation is reported differently for signalized and 
unsignalized intersections, as well as for roadway segments. No unsignalized intersections are part 
of the project study area. Therefore, only the signalized and the roadway segment’s LOS criteria’s 
were utilized in this study. 

4.1 Intersections 

Signalized intersections were analyzed under AM and PM peak hour conditions. The ―peak of the 
street‖, or the ―commuter‖ peak hours are the highest hour between 7-9 AM and 4-6 PM.  LLG 
includes site-specific signal timing information such as minimum greens, cycle lengths, splits, etc. 
obtained from traffic signal timing plans (City of San Diego, City of Santee and Caltrans). 

Average vehicle delay was determined utilizing the methodology found in Chapter 16 of the 2000 
Highway Capacity Manual (HCM), with the assistance of the Synchro (version 7) computer 
software. The delay values (represented in seconds) were qualified with a corresponding intersection 
Level of Service (LOS).  

4.2 Street Segments 

Street segment analysis is based upon the comparison of daily traffic volumes (ADTs) to the City of 
San Diego’s Roadway Classification. Level of Service, and ADT Table. This table provides segment 
capacities for different street classifications, based on traffic volumes and roadway characteristics. 
The City of San Diego’s Roadway Classification. Level of Service, and ADT Table is attached in 
Appendix B. 

4.3 Freeway Segments 

Level of Service analysis is based on the procedure developed by CALTRANS District 11 based on 
methods described in the Highway Capacity Manual. The procedure involves comparing the peak 
hour volume of the mainline segment to the theoretical capacity of the roadway (V/C). V/C ratios are 
then compared to V/C thresholds to determine the LOS of each segment. Appendix C contains the 
Freeway Calculation Sheets. 

The existing and existing + project scenarios are analyzed in the report.  
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5.0 SIGNIFICANCE CRITERIA 

As previously noted, the project site is located in the City of San Diego, but is immediately adjacent 
to the City of Santee. While the City of Santee does not currently have formal, published 
significance criteria, it does base its standard of practice on the published SANTEC/ITE Guidelines 
for Traffic Impact Studies in the San Diego Region (March 2000). Since Santee’s standard of 
practice is similar to the City of San Diego’s, the City of San Diego criteria outlined below were 
utilized for all segments and intersections, regardless of jurisdiction. According to the City of San 
Diego’s Significance Determination Thresholds dated January 2011, a project is considered to have a 
significant impact if project traffic would decrease the operations of surrounding roadways by a 
defined threshold. The City defined thresholds are shown in Table 5–1. 

The impact is designated either a ―direct‖ or ―cumulative‖ impact. According to the City’s 
Significance Determination Thresholds, 

“Direct traffic impacts are those projected to occur at the time a proposed development becomes 
operational, including other developments not presently operational but which are anticipated to be 
operational at that time (near term).‖ 

“Cumulative traffic impacts are those projected to occur at some point after a proposed development 
becomes operational, such as during subsequent phases of a project and when additional proposed 
developments in the area become operational (short-term cumulative) or when affected community 
plan area reaches full planned buildout for the purposes of traffic (long-term cumulative).‖ 

It is possible that a project’s near term (direct) impacts may be reduced in the long term, as future 
projects develop and provide additional roadway improvements (for instance, through implementation 
of traffic phasing plans). In such a case, the project may have direct impacts but not contribute 
considerably to a cumulative impact.‖ 

For intersections and roadway segments affected by a project, level of service (LOS) D or better is 
considered acceptable under both direct and cumulative conditions.‖ 

If the intersection or segment is forecasted to operate at LOS E or F and the thresholds in Table 5–1 
are exceeded, then the project is considered to have a significant ―direct‖ or ―cumulative‖ project 
impact. A significant impact can also occur if a project causes the Level of Service to degrade from 
D to E, even if the allowable increases in Table 5–1 are not exceeded. A feasible mitigation measure 
will need to be identified to return the impact within the City thresholds, or the impact will be 
considered significant and unmitigated. 
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TABLE 5–1 
TRAFFIC IMPACT SIGNIFICANT THRESHOLDS 

Level of 
Service with 

Project  

Allowable Increase Due to Project Impacts  

Freeways Roadway Segments  Intersections Ramp Metering 

V/C Speed (mph) V/C Speed (mph) Delay (sec.) Delay (min.) 

E 0.010 1.0 0.02 1.0 2.0 
1.0  

F 0.005 0.5 0.01 0.5 1.0 

Footnotes:  
a. If a proposed project’s traffic causes the values shown in the table to be exceeded, the impacts are determined to be significant. The 

project applicant shall then identify feasible improvements (within the Traffic Impact Study) that will restore/and maintain the 
traffic facility at an acceptable LOS. If the LOS with the proposed project becomes unacceptable (see note b), or if the project adds 
a significant amount of peak-hour trips to cause any traffic queues to exceed on- or off-ramp storage capacities, the project 
applicant shall be responsible for mitigating the project’s direct significant and/or cumulatively considerable traffic impacts. 

b. All LOS measurements are based upon Highway Capacity Manual procedures for peak-hour conditions. However, V/C ratios for 
roadway segments are estimated on an ADT/24-hour traffic volume basis (using Table 2 of the City’s Traffic Impact Study 
Manual). The acceptable LOS for freeways, roadways, and intersections is generally ―D‖ (―C‖ for undeveloped locations). For 
metered freeway ramps, LOS does not apply. However, ramp meter delays above 15 minutes are considered excessive. 

c. The impact is only considered significant if the total delay exceeds 15 minutes. 

General Notes:  
1. Delay = Average control delay per vehicle measured in seconds for intersections, or minutes for ramp meters. 
2. LOS = Level of Service 
3. V/C = Volume to Capacity Ratio (capacity at LOS E should be used) 

4. Speed = Arterial speed measured in miles per hour for Congestion Management Program (CMP) analyses 
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6.0 ANALYSIS OF EXISTING CONDITIONS 

The following is a summary of the roadway operations under existing traffic volume and capacity 
conditions.   

6.1 Peak Hour Intersection Levels of Service 

Table 6–1 shows a summary of the existing signalized intersection operations throughout the study 
area. This table shows that currently, five of the seven study-area intersections operate at LOS D or 
better during the AM and PM peak hours.  The Mast Boulevard/SR 52 WB ramps intersection and 
the Mast Boulevard/West Hills Parkway/Project Driveway intersections both currently operate at 
LOS E/LOS F during the AM peak hour. 

Appendix D contains the existing intersection analyses calculation worksheets. 

6.2 Daily Street Segment Levels of Service 

Table 6–2 shows a summary of the existing daily street segment operations throughout the study 
area. This table shows that currently, all study-area segments operate at LOS C or better on a daily 
basis.  

6.3 Freeway Mainline Operations 

Table 6–3 shows the existing freeway mainline operations summary for the segments within the 
study area. SR 52 currently operates at LOS F in the project vicinity. 

 SR 52 west of Mast Boulevard (LOS F[0], WB AM peak hour) 
 SR 52 east of Mast Boulevard (LOS F[0], WB AM peak hour) 
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DELAY/LOS THRESHOLDS 

Delay LOS 

0.0   ≤   10.0 A 
10.1 to  20.0 B 
20.1 to  35.0 C 
35.1 to  55.0 D 
55.1 to  80.0 E 
        ≥  80.1 F 

 

TABLE 6–1 
EXISTING INTERSECTION OPERATIONS 

Intersection Control 
Type 

Peak 
Hour 

Existing 
 

Delaya LOSb 
     
1. Mast Boulevard / SR 52 EB Ramps Signal AM 11.7 B 

PM 18.9 B 
     
2. Mast Boulevard / SR 52 WB Ramps Signal AM 84.9 F 

PM 19.2 B 
     
3. Mast Boulevard / W. Hills Parkway Signal AM 68.9 E 

PM 51.3 D 
     
4. Mast Boulevard / Fanita Parkway Signal AM 17.4 B 

PM 11.3 B 
     
5. Carlton Oaks Drive / W. Hills Parkway Signal AM 17.9 B 

PM 11.2 B 
     
6. Mission Gorge Road / W. Hills Parkway Signal AM 12.3 B 

PM 15.0 B 
     
7. Mission Gorge Road/ SR 125 Signal AM 16.7 B 

PM 21.5 C 
     

Footnotes: 
a. Average delay expressed in seconds per vehicle. 
b. LOS = Level of Service. See table at right for delay thresholds. 
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TABLE 6–2 

EXISTING STREET SEGMENT OPERATIONS 

Street Segment 
Existing 
Capacity 
(LOS E)a 

Existing 

ADT b V/C c LOS d 

Mast Boulevard     

SR 52 to West Hills Parkway/ Project Driveway 40,000 25,045 0.626 C 

West Hills Parkway/ Project Driveway to Fanita Parkway 40,000 18,580 0.464 B 

Fanita Parkway to Carlton Hills Boulevard 40,000 16,300 0.407 B 

West Hills Parkway     

Mast Blvd. to Mission Gorge Road  40,000 12,430 0.310 A 

Footnotes: 
a. Capacities based on City of San Diego Roadway Capacity Tables (See Appendix B). 
b. Average Daily Traffic 
c. Volume to Capacity ratio 
d. Level of Service 
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TABLE 6–3 

EXISTING FREEWAY MAINLINE OPERATIONS  

Freeway and Segment Peak 
Hour 

Direction/ 
Capacitya 

Existing 

PHVb V/Cc LOSd 

SR 52       

North of 
Mast Boulevard 
 

AM EB 6,000 1,343 0.224 A 
PM EB 6,000 3,876 0.646 C 

AM WB 6,000 6,072 1.012 F(0) 
PM WB 6,000 2,281 0.380 A 

South of 
Mast Boulevard 
 

AM EB 4,000 1,455 0.364 A 

PM EB 4,000 2,793 0.698 C 

AM WB 4,000 4,327 1.082 F(0) 
PM WB 4,000 2,457 0.614 B 

Footnotes: 
a. Capacity based on 2,000 vehicles/hour/lane for mainlines and 1,200 vehicles/hour/lane for auxiliary lanes. 
b. PHV = Peak Hour Volumes 
c. V/C = Volume/ Capacity 
d. LOS = Level of Service 
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7.0 TRIP GENERATION/DISTRIBUTION/ASSIGNMENT 

7.1 Trip Generation 

The trip generation for the trucks and crewmembers during the construction phase of the project 
were based on the estimated construction workforce and schedule prepared by the applicant (see 
Table 2.3-3, Table 2.3-4, and associated details provided in Appendix E). Based on the estimated 
construction schedule/analysis, the construction phase of the project is estimated to generate a peak 
of 268 daily worker commute trips, 30 daily delivery truck trips, and 10 daily heavy truck trips. 
These roundtrips were multiplied by two to account for one-way incoming and one-way outgoing 
trips. As noted in Section 2.2, a majority of the construction crew is expected to park in the offsite 
parking location and then use shuttle buses to enter and exit the project site. The highest volumes 
during the construction period were chosen to be used in the analysis because they represent the 
worst-case scenario.  However, it should be noted that these volumes are not expected to occur 
throughout the entire stretch of the 18-month construction period. The volumes vary by each month 
and it is estimated that only during a five-month span will the number of project-related vehicles 
surpass a total of 200. It should also be noted that the peak crew traffic will occurred during the 11th 
and 12th month, and the peak heavy truck traffic will occur during the 1st and the 2nd month.  
However, to be conservative both peaks are assumed to occur in the same month. 

A Passenger Car Equivalent (PCE) factor was applied to the generated truck trips in the analysis.   
PCE is defined as the number of passenger cars that are displaced by a single heavy vehicle of a 
particular type under the prevailing traffic conditions.  Heavy vehicles have a greater traffic impact 
than passenger cars since: (1) they are larger than passenger cars, and therefore, occupy more 
roadway space; and (2) their performance characteristics are generally inferior to passenger cars, 
leading to the formation of downstream gaps in the traffic stream (especially on upgrades) which 
cannot always be effectively filled by normal passing maneuvers.  Based on the elevation changes in 
the vicinity of the project site a PCE of 2.0 was applied to each truck trip.   

A Vehicle Occupancy Rate (VOR) of 1.0 was applied to the construction worker trips in the 
analysis. This assumes that there is no carpooling and that each construction worker is driving a 
separate vehicle to work.  This also means that no transit riders were assumed in the analysis.  A 
VOR of 1.0 was utilized because it represents the worst-case scenario. There may be construction 
workers who will carpool, bike, walk or use transit. However, since the exact number is not known, 
a conservative VOR of 1.0 was used.  

Based on an independent power market analysis performed for the applicant to predict expected 
hours of operation over the 30-year design life of the facility, the project will generate only a 
nominal amount of post-construction operational traffic.  Therefore, no additional post-construction 
operational analysis was conducted for this study. See Table 2.3-6 and associated details provided in 
Appendix E for more information regarding the anticipated typical plant operational workforce. 
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Table 7-1 summarizes the trip generation for the peak construction phase for truck and construction 
crew traffic. This table states that the worst case trip generation is 616 ADT with 170 trips during the 
AM peak hour (136 entering and 34 exiting) and 169 trips during the PM peak hour (51 entering and 
118 exiting). A 50:50 daily split between incoming and outgoing traffic is assumed. 

7.2 Trip Distribution/Assignment 

Based on the existing travel patterns, expected construction truck routes and the freeways, a trip 
distribution was estimated for construction truck traffic and is depicted in Figure 7-1. It is expected 
that a majority of the construction workers will come from the San Diego metropolitan area.  Based 
on this information and the location of the offsite parking lot, a trip distribution was estimated for 
construction workers and is depicted in Figure 7-2.  

Figure 7-3 shows the construction truck traffic assignment and Figure 7-4 shows the construction 
employees traffic assignment.  Figure 7-5 shows the total construction traffic volumes. Figure 7-6 
shows the Existing + Total Construction traffic volumes.  

TABLE 7-1 
CONSTRUCTION TRAFFIC TRIP GENERATION 

Trip Generation Summary (Truck/Equipment only) 

Vehicle Type Trucks 
Trips a 

AM Peak Hour PM Peak Hour 

% Of 
ADT 

In:Out Volume % 
OF 

ADT 

In:Out Volume 

Split In Out Split In Out 

Delivery 60 10% 80% 20% 5 1 10% 30% 70% 2 4 

Heavy Trucks 20 10% 80% 20% 2 1 10% 30% 70% 1 1 

Trip Generation Summary (Crew Vehicles Only) 

Vehicle Type 
Crew 

Vehicle 
Trips b 

AM Peak Hour PM Peak Hour 

% Of 
ADT 

In:Out Volume % 
OF 

ADT 

In:Out Volume 

Split In Out Split In Out 

Construction Workers 536 30% 80% 20% 129 32 30% 30% 70% 48 113 

Trip Generation Summary (Total) 

Vehicle Type 
Total 

Vehicle 
Trips 

AM Peak Hour PM Peak Hour 

    Volume     Volume 

 In Out  In Out 

Total 616       136 34       51 118 

Footnotes: 
a. These roundtrips were multiplied by two to account for one-way incoming and one-way outgoing trips. A 50:50 daily 

split between incoming and outgoing traffic is assumed. 
b. These roundtrips were multiplied by two to account for one-way incoming and one-way outgoing trips. A vehicle 

occupancy rate of 1.0 was utilized.     
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8.0 ANALYSIS OF NEAR-TERM SCENARIOS 

8.1 Existing + Construction 

8.1.1 Intersection Analysis 

Table 8-1 shows the HCM intersection analyses for the Existing + Construction traffic volumes.  
This table shows that all the signalized intersections in the study area are expected to operate at LOS 
D or better with the following exceptions: 

 Mast Boulevard / SR 52 WB Ramps (LOS F during the AM peak hours); and 
 Mast Boulevard / West Hills Parkway (LOS E during the AM hour). 

Appendix F contains the Existing + Project peak hour intersection analyses worksheets. 

8.1.2 Segment Operations 

Table 8–2 shows the volume/capacity street segment analyses for the Existing + Construction traffic 
volumes.  This table shows that all street segments in the study area are expected to operate at LOS 
C or better.   

8.1.3 Freeway Mainline Operations 

Table 8–3 shows the volume/capacity freeway segment analyses for the Existing + Construction 
traffic volumes.  This table shows that all the following freeway segments are expected to continue 
to operate at LOS F: 

 SR 52 north of Mast Boulevard (LOS F[0], WB AM peak hour) 
 SR 52 south of Mast Boulevard (LOS F[0], WB AM peak hour) 
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DELAY/LOS THRESHOLDS 

Delay LOS 

0.0   ≤   10.0 A 
10.1 to  20.0 B 
20.1 to  35.0 C 
35.1 to  55.0 D 
55.1 to  80.0 E 
        ≥  80.1 F 

 

 
TABLE 8–1 

NEAR-TERM INTERSECTION OPERATIONS 

Intersection Control 
Type 

Peak 
Hour 

Existing Existing + 
Construction Δc 

Delaya LOSb Delay LOS 
        
1. Mast Boulevard / 

SR 52 EB Ramps Signal 
AM 11.7 B 12.8 B 1.1 
PM 18.9 B 19.8 B 0.9 

        
2. Mast Boulevard / 

SR 52 WB Ramps Signal 
AM 84.9 F 85.8 F 0.9 
PM 19.2 B 19.4 B 0.2 

        
3. Mast Boulevard / W. Hills 

Parkway Signal 
AM 68.9 E 72.0 E 3.1 
PM 51.3 D 54.1 D 2.8 

        
4. Mast Boulevard / 

Fanita Parkway Signal 
AM 17.4 B 17.7 B 0.3 
PM 11.3 B 12.8 B 1.5 

        
5. Carlton Oaks Drive / W. 

Hills Parkway Signal 
AM 17.9 B 17.9 B 0.0 
PM 11.2 B 11.2 B 0.0 

        
6. Mission Gorge Road / 

W. Hills Parkway Signal 
AM 12.3 B 13.1 B 0.8 
PM 15.0 B 15.6 B 0.6 

        
7. Mission Gorge Road / SR 

125 Signal 
AM 16.7 B 17.4 B 0.7 
PM 21.5 C 21.7 C 0.2 

        

Footnotes: 
a. Average delay expressed in seconds per vehicle. 
b. LOS = Level of Service. See table at right for delay thresholds. 
c. Δ denotes an increase in the Delay between the Existing and 

Construction. 

General Notes: 
1. BOLD and SHADED—represents a significant impact based 

on delta values for LOS ―E‖ presented in Table 5-1. 
2. All project related trips include PCE adjustments, as explained 

in Section 7.1. 
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TABLE 8–2 

NEAR-TERM STREET SEGMENT OPERATIONS 

Street Segment 
Existing 
Capacity 
(LOS E)a 

Existing 
Existing + 

Construction Δe 
ADT b V/C c LOS d ADT V/C LOS 

Mast Boulevard         

SR 52 to West Hills Parkway/ 
Project Driveway 40,000 25,045 0.626 C 25,557 0.638 C 0.012 

West Hills Parkway/ Project 
Driveway to Fanita Parkway 40,000 18,580 0.464 B 18,636 0.465 B 0.001 

Fanita Parkway to  
Carlton Hills Boulevard 40,000 16,300 0.407 B 16,351 0.408 B 0.001 

West Hills Parkway         

Mast Blvd. to Mission Gorge 
Road  40,000 12,430 0.310 A 12,807 0.320 A 0.010 

Footnotes: 
a. Capacities based on City of San Diego Roadway Capacity Tables (See Appendix B). 
b. Average Daily Traffic 
c. Volume to Capacity ratio 
d. Level of Service 
e. Δ denotes an increase in the Volume to Capacity ratio between the Existing and Construction. 

General Notes: 
1. All project related trips include PCE adjustments, as explained in Section 7.1. 
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TABLE 8–3 

NEAR-TERM FREEWAY MAINLINE OPERATIONS  

Freeway and 
Segment 

Peak 
Hour 

Direction/ 
Capacitya 

Existing Existing + Construction 
Δe 

PHVb V/Cc LOSd PHV V/C LOS 

SR 52           

West of 
Mast Boulevard 
 

AM EB 6,000 1,343 0.224 A 1,432 0.239 A 0.015 
PM EB 6,000 3,876 0.646 C 3,910 0.652 C 0.006 

AM WB 6,000 6,072 1.012 F(0) 6,094 1.016 F(0) 0.004 
PM WB 6,000 2,281 0.380 A 2,358 0.393 A 0.013 

East of 
Mast Boulevard 
 

AM EB 4,000 1,455 0.364 A 1,457 0.364 A 0.000 
PM EB 4,000 2,793 0.698 C 2,802 0.701 C 0.003 

AM WB 4,000 4,327 1.082 F(0) 4,337 1.084 F(0) 0.002 
PM WB 4,000 2,457 0.614 B 2,460 0.615 B 0.001 

Footnotes: 
a. Capacity based on 2,000 vehicles/hour/lane for mainlines and 1,200 vehicles/hour/lane for auxiliary lanes. 
b. PHV = Peak Hour Volumes 
c. V/C = Volume/ Capacity 
d. LOS = Level of Service 
e. Δ = Denotes an increase in the V/C between the Existing and Construction. 
General Notes: 
1. All project trips include PCE adjustments, as explained in Section 7.1. 
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9.0 ACCIDENT ANALYSIS 

9.1 Methodology 

Traffic accidents are a function of various factors, including driver behavior (experience, 
carelessness), speed, weather conditions, time of day, visibility, and roadway conditions. A given 
intersection is categorized under a particular rate group based on the type of terrain (for example: 
rural, urban or suburban), representing an expected accident distribution. This expected accident rate 
is compared to the actual calculated accident rate at the given intersection. The following formula is 
used to calculate an intersection accident rate. 
 
Intersection Accident Rate = (No. of Accidents) * 1,000,000 / (No. of Year) * 365 *(ADT entering) 
 
Accident data for the Mast Boulevard/Sycamore Landfill Road/W. Hills Parkway intersection was 
collected from 2006 through 2010. This five year period is the most recent period for which a full 
calendar year of data is available. The data was collected from the Statewide Integrated Traffic 
Records System (SWITRS).  

9.2 Analysis 

Data from 2006 through 2010 was analyzed and accidents occurring at the intersection or near the 
intersection were selected from the data set. A total of seven (7) accidents were found to have 
occurred during this time period. The persons involved in these accidents reported some minor 
injuries. There were no fatalities. Recent traffic counts indicate 25,320 ADT enter the intersection on 
a typical day. Using the formula above, the actual calculated accident rate is 0.132. The ―expected‖ 
accident rate at this intersection based on statewide averages is 0.58. Table A shows a summary of 
the intersection accident data. 

TABLE 9-1 
 INTERSECTION ACCIDENT ASSESSMENT 

MAST BOULEVARD / SYCAMORE LANDFILL ROAD / W. HILLS PARKWAY 

Intersection # of 
Accidents  

Calculated 
Accident Rate  

Expected Rate

 

Mast Boulevard  @ 
Sycamore Landfill Road/W.Hills Parkway 7 0.132 0.58 

Footnotes: 
a. Obtained from SWITRS and City of San Diego – Year 2006-2010 
b. Calculated using the formula found in “2004 Collision Data on California State Highways” (per million vehicle miles entering) 
c. Expected Rate is the statewide rate for Urban Intersection obtained from Caltrans “2004 Collision Data on California State Highways”  

(per million vehicle miles entering) 

 
It should also be noted that the Sycamore Landfill has not had any traffic accidents on Sycamore 
Landfill Road in the Year 2006-2010 time frame. 
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9.3 Accident Analysis Conclusion 

Based on the analysis, the calculated accident rate is less than the expected rate for the subject 
intersection based on statewide averages. Also, based on the minimal increase in traffic due to 
construction and day-to-day operations, and the fact that most of that traffic will occur during off 
peak hours, the accident rate at the intersection is not expected to increase noticeably and should 
remain well below statewide averages during both the construction and operations stages of the 
project. 
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10.0 SIGNIFICANCE OF IMPACTS AND MITIGATION MEASURES 

Based on the analysis and the established significance criteria, the following significant impact was 
determined.  

a. Mast Boulevard / W. Hills Parkway 

10.1 Mitigation Measures 

The following mitigation measure will mitigate the significant impact at the intersection of Mast 
Boulevard and West Hills Parkway. 

a. Between the hours of 7am to 9am: 
- Do not begin any crew construction shift 
- Limit the number of trucks entering the project site to 3 trucks (plus 2 shuttle buses) 

 
 

10.2 Post Mitigation Operations 

Table 10-1 summarizes the mitigated intersection operation for the future scenarios.  As indicated in 
the table, the impact is mitigated to a level below significance with the recommended measure. 
Appendix G contains the mitigated intersection analysis worksheets. 
 

TABLE 10-1 
MITIGATED INTERSECTION OPERATIONS 

Intersection Peak 
Period 

Existing Existing + Project Existing + Project with 
Mitigation 

Delayb LOSc Delay LOS Delay LOS 

3)  Mast Boulevard / W. 
Hills Parkway 

AM 68.9 E 71.4 E 69.4 E 

Footnotes: 
a. Delay – measured in seconds. 
b. LOS – Level of Service. 
 

10.3 Conclusion 

As determined in Section 8, the majority of the roads, ramps, streets, and intersections within the 
project study area continue to operate at LOS D or better with the addition of construction traffic. 
Only significant impact is at the Mast Boulevard and West Hills Parkway intersection.  When 
mitigated as discussed in Section 10.1, the delta for this intersection decreases to less than 1 second 
as shown in Table 10.1, and therefore is no longer considered significant.    

It should also be noted that no improvements (such as additional lanes) are recommended, since it is 
not considered practical given that these significant traffic impacts from the proposed construction 
would only occur temporarily during the 18-month construction period only, and the project would 
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not have any impacts to this intersection after completion of construction. Also as indicated in the 
project description, the majority of construction personnel parking will be located offsite at an 
existing paved parking lot at 7927 Mission Gorge Road in the City of Santee and the construction 
crew will be shuttled to the project site. 
 
 

) 
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File Name 
Site Code 
Start Date 
Page No 

1134.02.SR-52 VVB RAMPS. MAST BLVD 
00000000 

GrOUDS Prlnted~ Vehicles 
MAST BLVD SR-52 WB RAMPS 
Westbound Northbound 

L •• Thm RI ilt peds Lon Thru RI ht 
a 62 428 0 2 1 55 
0 69 587 2 1 0 14 
0 74 482 0 I 0 14 
0 67 405 0 I 0 27 
0 272 1902 2 5 1 110 

0 82 406 0 1 0 57 
0 88 317 0 6 0 41 
0 68 262 0 3 0 39 
0 49 196 0 2 1 42 
0 287 1181 0 12 1 179 

0 45 78 0 5 0 101 
0 45 75 10 2 0 109 
0 75 86 0 4 1 80 
0 64 72 O· 8 1 92 
0 229 311 10 19 2 382 

0 58 78 0 10 0 96 
0 51 80 0 5 0 125 
0 48 70 1 3 0 113 
0 65 69 1 4 0 105 
0 222 297 2 22 0 439 

o 1010 3691 4 1110 
o 21.4 78.3 0.3 92.6 
o 11.4 41.7 o 12.5 

4/512011 
1 

MAST BLVD 
Eastbound 

Peds ". Thrn 

0 1 52 
0 0 57 
0 0 63 
0 2 55 
0 3 227 

0 0 57 
0 1 60 
0 0 56 
0 2 67 
0 3 240 

12 3 281 
6 0 278 
8 2 283 
0 1 278 

26 6 1120 

0 1 295 
0 0 343 
1 0 367 
0 0 321 
1 I 1 1326 

271 13 2913 
2.3 0.4 99.6 
0.3 0.1 32.9 

RI ht 
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0 
0 
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0 
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0 
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0 
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0 
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0 . _'\ 601 
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0 565 
0 2312 
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SR-52 we HAMPS 
Southbound 

start Time leH I Th,u I Right I peds I App. 
To!al , -Peak Hour Analy is From 07.01) to 11.45 Peak 1 of 1 

Peak Hour for Entire IntersectionBegins at 07'15 
07:15 0 0 0 0 0 
07:30 0 0 0 0 0 
07:45 0 0 0 0 0 
08:00 0 0 0 0 0 
Total 

0 0 0 6 0 
Volutne 
% App. 

0 0 0 0 Total 
PIIF .000 .000 .000 .000 .000 
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Westbound Northbound 
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00000000 
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MAST BLVD 
, , 
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I Left I Thtu I RIght I Peds I App. 

Left I Thl'll I Rlgh~ I peds I App. 
left I ThAll Rlght.l. red:. I App. 

" IntJ Total Total Total .~ Tofal 

0 69 '87 l 658 I 0 14 0 I' 0 '7 0 0 '7 730 
0 74 482 0 556 1 0 14 0 I' 0 63 0 0 63 634 
0 67 405 0 472 1 0 27 0 28 2 55 0 0 '7 557 
0 82 406 0 488 1 0 57 0 58 0 57 0 0 57 603 

0 292 188 
2 2174 4 0 112 0 116. 2 -232 0 0 234 2524 

0 

0 13.4 86.5 0.1 3.4 0 96,6 0 0.9 99.1 0 0 
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SR-52 WB ~MPS 
Southbound 

Start Time left I lhru I Right I Peds I App. 
Total 

Peak HOUt Anal sis From 12:0010 17:45 ~ Peak 1 (If 1 y 
Peak Hour for Entire Intersection Begins at 17:00 

17:00 0 0 0 1 1 
17:15 0 0 0 0 0 
[7:30 0 0 0 [ [ 

[7:45 0 0 0 0 0 
Total 

0 0 0 2 2 Volume 
% App. 

0 0 0 100 Total 
PHF .000 .000 .000 .500 .500 
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True Count 
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MAST BLVD SR-52 WB RAMPS 
Westbound Northbound 

1134.02.SR-S21M3 RAMPS. MAST BLVD 
00000000 
4/S12011 
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, , 
MAST BLVD 
Eastbound 

, , 
j1eft I Thru I Ri!/ht I Peds I App, 

Left I Thru I Right I Peds I App. 
left J 'rhru I Rigid I peasj 

App. Inli I Totld Total Total Total 

0 58 78 0 136 10 0 96 0 106 1 295 0 0 296 539 
0 51 80 0 13) 5 0 125 0 130 0 343 0 0 343 604 
0 48 70 1 [[9 3 0 [[3 1 117 0 367 0 0 367 604 
0 65 69 1 135 4 0 105 0 109 0 321 0 0 321 565 

0 222 297 2 521 22 0 439 1 462 I 132 
0 0 1327 2312 

6 

0 42.6 57 0.4 4.8 0 95 0.2 0.1 99.9 0 0 
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07:00 
07:15 
07:30 

Total 
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08:45 
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16:00 
16:15 
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Total 
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21 125 2 0 103 2 8 

104 849 5 0 555 6 117 

18 66 1 0 40 3 34 
22 67 0 0 44 1 29 
17 92 0 I 48 1 29 
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22 86 1 0 41 0 36 
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23 72 0 0 43 0 35 
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SYCAMORE lANDFill RD 
Southbound 

Start Tlme Lolt I 'rhru I Right I Peds I App. 
Tofal 

Peak Hour Anal sIs From 07:00 to 1 : 5 - Pe , 'I 14 ak1f1 
Peak I-lour for Entire Intersection Begins at 07'00 

07:00 0 0 8 0 8 
07:15 0 2 7 0 9 
07:30 0 0 14 0 14 
07:45 0 2 11 0 13 
Tota1 

0 4 40 6 44 Volume 
% App. 

0 9.1 90.9 0 Total 
PHF .000 .500 .714 ,000 ,786 

~ 
~~....:t 
~ 

14} ~---) 

~ ~ 
;l~ n 

~~ 

, 

True Count 
4401 Twain Ave, Suite 27 

San Diego,CA 92120 

FileName 
Site Code 
Start Date 
Page No 

MAST BLVD W HillS PKWY 
Westbound Northbound 
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Left I TlIFlI I Right I Peds I App. 

left I Thru I R!9h~.1 peds! 
App. 

left I Tluu / Right I Peds I App. ~'\ Inti I 
Total Total Total Total 

21 289 0 0 310 193 1 129 0 323 14 . 79 14 0 107 748 
23 411 1 0 435 238 I 26 0 265 8 44 19 0 71 780 
22 314 1 0 337 228 5 41 0 274 12 44 21 0 77 702 
29 273 1 0 303 188 3 93 1 285 20 42 20 0 82 683 
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3 0 1385 847 10 289 I 1147 54 209 74 0 337 2913 
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SYCAMORE L~NDFILL RD 
Southbound 

Start Tlma Left I Thru I Right I. Pells I' APp. 
Total 

• P ak Hour Anafysls From 12.00 to 17.46 Peak 1 ofi 

Peak Hour for Entire IntersectionBegins at l7'OO 
17:00 1 1 9 3 14 
17:15 0 0 3 0 J 
17:30 a 0 3 1 4 
17:45 1 1 2 0 4 
Total 

2 2 17 1 25 Volume 
% App. 

8 8 68 16 Total 
PHF ,500 .500 .472 .333 .446 
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True Count 
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Fils Name 
Site Code 
Start Date 
Page No 

MAST BLVD WHILLSPKWY 
Westbound Northbound 

. /Left I Thru I Right I Peds I "App. 
Lell I Thru I Rlgill I Peds I Total 

22 86 1 0 109 41 0 36 0 
22 74 1 0 97 54 0 47 0 
23 72 0 0 95 43 0 35 2 
23 90 0 a 113 42 0 34 0 

90 322 2 0 414 )80 0 152 2 

21.7 77.8 0.5 0 53.9 0 45.5 0.6 

.978 .894 .500 .000 .916 .833 .000 .. 809 .250 

SYCAMORE LANDfilL RD 
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Ni orth 

I Peak Hour Begins at 17:°1 
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1 0 15 2 
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Out III/l-lU II~ MI\Total 
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MAST BLVD 
Eastbound 

, , 
App. 

Left I Thru I Right I Peds I App. Inti I Total Total Total 

77 1 262 128 0 391 591 
101 1 303 164 0 468 669 

80 0 321 159 0 480 659 
76 1 265 160 a 426 619 

334 3 115 611 0 1765 2538 
1 

0.2 65.2 34.6 0 
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I 
Start TIme 

07:00 
07:15 
07:30 
07:45 
Total 

08:00 
08:15 
08:30 
08:45 
Total 

$U BREAK *** 
16:00 
16:15 
16:30 
16:45 
Total 

17:00 
17:15 
17:30 
17:45 
Total 

Grand Total 1 
Apprch% 

Total % 

loft 
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3 
8 
5 
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4 
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14 
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3 
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17 

8 
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9 
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15 
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66 
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57 
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62.5 

5.8 
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3 

12 

1 
·0 
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2 
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9 
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2 

11 
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8 
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8 
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6 
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5 
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5 

17 
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4401 Twain Ave, Suite 27 

San Diego, CA 92120 
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FileName 
Site Code 
Start Date 
Page No 

MAST BLVD FANITAPKWY 
Westbound 

Thrn 

356 
300 
281 
294 

1231 

323 
204 
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113 
804 

67 
81 
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92 

342 

95 
99 
82 
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2763 
92.5 
39.3 
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1 
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FANITA PKWY 
Southbound 

Start Time Len I 'Thru I R!ght J Peds I App. 
Tolal 

Peak Hour Ana sis From 0 'GO (I Iy T. I 11.46 Pe;;k 1 011 
Peak Hour for Entire Intersection Begins at 07'15 

07:15 0 16 39 3 58 
07:30 1 15 44 3 63 
07:45 S 5 47 3 60 
08:00 5 14 38 1 58 
Total 

II 50 168 10 239 Volume 
% App. 4,6 20.9 70,3 4,2 Total 

PHF .550 .781 .894 .833 ,948 
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MAST BLVD FANITAPKWY 
Westbound Northbound 

1134.04,FANITA PARKWAY,MAST BLVD 
00000000 
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MAST BLVD , ' 
Eastbound 

"L'"I Th"'l Rl.hl I P,d, I App. 
LeH I Thru I Right . .! Peds I App. L,ft I Thno I Alah' I p'd·1 App. ~, IntJ 

Total Total Total Total 

15 300 1 0 316 6 2 2 0 10 9 57 7 0 73 457 
10 281 4 0 295 9 3 3 6 21 11 49 12 0 72 451 
8 294 6 0 308 13 14 2 10 39 15 92 21 0 128 535 

19 323 8 2 352 8 6 4 1 19 13 148 33 0 194 623 

52 
119 

19 2 1271 36 25 11 17 89 48 346 73 0 467 2066 
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FANITApKWY 
Southbound 

Start Time LOft[ Thr~ Rl9h!f podsT App. 
Tot<ll 

IItlak Hour Analysis From 12,00to 17.45 M Peak 1 of 1 
Peak Hour for Entire Intersection Begins at 17-00 

17:00 6 8 16 5 35 
17:15 8 9 14 2 33 
17:30 4 9 16 2 31 
17:45 4 9 11 2 26 
Total 

22 35 57 11 125 Volumo 
% App. 

17.6 28 45.6 8.8 'fotal 
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2 95 7 2 106 7 8 5 0 20 34 228 10 0 272 433 
5 99 7 3 114 11 8 7 I 27 31 247 16 0 294 468 
5 82 5 2 94 7 7 3 6 23 38 272 18 0 328 476 
5 110 6 3 124 5 9 4 3 21 33 248 17 0 298 469 

17 386 25 10 438 30 32 19 10 91 136 995 61 0 1192 1846 

3.9 88.1 5.7 2.3 33 35.2 20,9 11 11.4 83,5 5.1 0 
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Prepared by:

0 2 1 N

0 50
4

31
5

AM MD PM TOTAL

TOTAL AM MD PM

0 0 520 138 658 1

1 0 0 0 0 0

0 301 84 385 1

CONTROL

SIGNAL

Project #: 11-1149-001

0

W
. H

IL
LS

 P
K

W
Y

.

CARLTON OAKS DR.
0

0

M
D

PM

 

27
90 37
6

TO
TA

L

12
8

36

TMC SUMMARY OF W. HILLS PKWY. & CARLTON OAKS DR.

CARLTON OAKS DR.

AP
PR

O
AC

H
 L

AN
ES

0

APPR
O

AC
 

APPROACH  LANES

0

 

0

AM

0

0

 

M
D

0 2 0

AM 700AM -

NOON -

PM 400PM -

AM PEAK HOUR

NOON PEAK HOUR

PM PEAK HOUR

THURSDAY
Day

W. HILLS PKWY. & CARLTON OAKS DR.

11-1149-001

(Intersection Name)

TURNING MOVEMENT COUNT

 

TO
TA

L

LOCATION #:

M
D

0 28
4

17
0

APPROACH LANES

85
6

11
00

0

11
40

28
0

 

CH
 LAN

ES

430 PM

09/29/11

700 AM

900AM

Date

600PM

W
. H

IL
LS

 P
K

W
Y

.

 

PM
AM

COUNT PERIODS



07:00 
07:15 
07:30 

Toad 

08:00 
OB:15 
OB:30 
08:45 
Total 

>10** BREAK *** 
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Total 
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True Count 
4401 Twain Ave, Suite 27 

San Diego, CA 92120 

File Name 
"Site Code 

Start Date 
No 

18 376 526 

1 
7 
3 
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13 
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15 
12 
44 
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5 
5 

27 
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W~ST HILLS PKWY 
Southbound 

starl TIme' Laft I Thru I Right I Peds I ""p. 
Total 

peak liour Analysis Flom 07.001011,45. Peak 1 Of 1 
Peak Hout' for Entire Intersection Begins at 07-15 

07:15 49 2 87 0 138 
07:30 30 4 82 0 116 
07:45 19 1 85 0 105 
08:00 26 1 85 0 112 
Total 

124 8 339 it 471 
Volume 
% App. 

26.3 1.7 72 0 Total 
PHF .633 ,500 .974 .000 .853 

[i1~ ~-.1 

~43- ~ 5 ~h 

h~ ~~ 

r 

True Count 
4401 Twain Ave, Suite 27 

San Diego, CA 92120 

Fila Name 
" Site Code 

Start Date 
'Page No 

1134.07.MISSION GORG~ ROAD.Wl'STHILLS PARKWAY 
00000000 
313112011 
2 

, , 

MISSION GORGE RD DRWY MISSION GORGE RD. 
Westbound Northbound Eastbound 

" Left I Thrll J Right I Peds I App. 
Left I Thru I RIght I Peds I App. 

Left I Thru I RIght I Peds I App. -'\ In~i I Tolal Total 'rotal Total 

4 72 115 0 191 1 5 1 0 7 64 50 1 0 115 451 
3 108 128 0 239 ~ 1 4 0 8 84 57 2 0 143 506 
9 111 156 0 276 0 3 1 0 4 64 6~ 4 0 131 516 
1 97 131 0 229 1 4 1 0 6 66 48 3 0 117 464 

17 388 530 0 935 5 13 7 0 25 278 218 10 0 506 1937 

1.8 415 56.7 0 20 52 28 0 54.9 43.1 2 0 

.472 .874 .849 .000 .847 .417 .650 .438 .000 .781 .827 .865 .625 .000 .885 .938 
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WEST HILI,S PKWY 
Southbound 

start Time left I ihru 1 Rioht I pedS! 
App. 
'I'otal 

Peak Hour Analysfs From 12.00 to 17.45 ~ Peak 1 Of1 
Peak Hour for Entire Intersection Begins at 16'45 

t6:45 40 6 67 0 113 
17:00 47 3 74 0 124 
17:15 46 4 65 1 !l6 
17:30 38 7 71 0 116 
Total 

171 20 277 1 469 Volutne 
% App. 

36.5 4.3 59.1 02 Toml 
PHF .910 .714 .936 .250 .946 
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True Count 
4401 Twain Ave, Suite 27 

San Diego, CA 92120 

File Name 
S~. Code 
start Data 

. Page No 

1134.07.MISSION GORGE ROAD.wESTHILLS PARIWVAY 
00000000 
313112011 
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, , 
MISSION GORGE RD DRWY MISSION GORGE RD 

Westbound Northbound Eastbound 
, , 

/hft I Thr~ I RIght I Puds I App. 
L." I Thru I Righ' I Pod. I App, 

Lett I lhru I Right r Peds I ApI'. 'n'i I Tolal Total iotal Totlll 

12 62 15 0 89 2 5 7 0 14 78 134 8 0 220 436 
9 70 42 0 121 3 6 7 0 16 81 145 6 0 232 493 
8 68 26 0 102 5 5 7 0 17 82 154 1 0 237 472 
5 68 20 0 93 3 6 6 0 15 48 121 5 0 174 398 

34 268 103 0 405 13 22 27 0 62 289 554 20 0 863 1799 

8.4 66.2 25.4 0 21 35.5 43.5 0 33.5 64.2 2.3 0 

.70& .957 .613 .000 .837 .650 .917 .964 .000 .912 .&81 .899 .625 .000 .910 .912 

_ ~t=ST H,ILLS PKWf 
~ In Tolal 

I ~7~ TL:,~ 
:'?"' 1'" LC Peds 

'. 

Peak Hour Data 

J til ~o~ ""S f.1lSCi5 
North 

<--4 
!!> 

H~H I ::::I:our Begns at 16:41 r 
~ '" +!l. til 

~ m 

~~ 
i/'" CJl;e!..0 

:lR T ~ 
Th", Rla~t a 

3 

r=t,ji~c::m! 
out n~~ Total 

I , 



Intersection Turning Movement
Prepared by:

0 0 0 N

0 0 0

AM MD PM TOTAL

TOTAL AM MD PM

0 0 0 0 0 0

3 1487 1085 583 1668 3

1 672 640 1312 2

CONTROL

SIGNAL

Project #: 11-1149-002

276

SR
-1

2
5

MISSION GORGE RD.
0

976

M
D

PM

 

00 0

TO
TA

L

0 0

TMC SUMMARY OF SR-125 & MISSION GORGE RD.

MISSION GORGE RD.

AP
PR

O
AC

H
 L

AN
ES

144

APPR
O

AC
 

APPROACH  LANES

0

 

511

AM

132

0

 

M
D

2 0 2

AM 700AM -

NOON -

PM 400PM -

AM PEAK HOUR

NOON PEAK HOUR

PM PEAK HOUR

THURSDAY
Day

SR-125 & MISSION GORGE RD.

11-1149-002

(Intersection Name)

TURNING MOVEMENT COUNT

 

TO
TA

L

LOCATION #:

M
D

15
5 0 73
8

APPROACH LANES

0 51
3

55
8

71
3 0

12
51

 

CH
 LAN

ES

445 PM

09/29/11

715 AM

900AM

Date

600PM

SR
-1

2
5

 

PM
AM

COUNT PERIODS



MetroCount Traffic Executive 
Event Counts 

783 English (ENVI 

Datasets: 
Site: 
Input A: 
Input B: 
Survey Duration: 
File: 
Data type: 

Profile: 
Filter time: 
In profile: 

[1134.01J MAST BLVD (SR-52 WB RAMPS-WESTHILLS PKWY) WESTBOUND 
4 - West bound. - Lane= 0, Added to totals. (/2.000) 

,0 - Unused or unknown. - Lane= 0, Excluded from totals. 
. 15:40 Wedne~day, March 30, 2011 => 11 :11 Friday, April 01, 2011 
1134.01.wOtApr2011.ECO (Base) 
Axle sensors - Separate (Co.unt) 

0:00 Thursday, March 31, 2011 => 0:00 Friday, April 01, 2011 
Events = 13700/16655 (82.26%) 

• Thursday, March 31, 2011=13700,15 minute drops 
0000 0100 0200 0300 0400 0500 0600 0700 0800 0900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300 
Ug19n_~~2~~_D._~.n_7U_~_~ __ Uln 

7 5 2 9 26 128 296 562 467 205 146 183 174 153 173 197 1fi6 165 112 110 66 73 40 23 
7 6 4. 13 29 158 332 561 380 215 153 158 183 164 147 189 167 150 131 105 76 56 olD 11 
.5 .5 7 20 50 207 396 551 372 185 197 169 164 165 150 173 175 130 145 84 73 61 24 2( 
7 3 6 19 87 181 438 476 25( 181 181 165 148 180 le8 152 143 133 114 83 46 55 17 14 

PM Peak 0700 - 0800 (2160), AM PHF=O.96 

.,~ 

\ 



MetroCount Traffic Executive 
Event Counts 

782 -- English (ENU) 

Datasets: 
Site: 
Input A: 
Input B: 
Survey Duration: 
File: 
Data type: 

Profile: 
Filter time: 
In profile: 

[1134.01] MAST BLVD (SR-S2 WB RAMPS-WESTHILLS PKWY) EASTBOUND 
2 - East bound. - Lane= 0, Added to totals. (/2.000) 

,0 - Unused or unknown. - Lane= 0, Excluded from totals. 
'15;42 Wedne§day, March 30, 2011 => 11;10 Friday, April 01, 2011 
1134.01.E01Apr2011.ECO (8ase) 
Axle sensors - Separate (Count) 

0:00 Thureday, March 31, 2011 "'> 0:00 Friday, April 01,2011 
Events = 13126/20253 (64.81%) 

• Thursday, March 31, 2011=13126, 15 minute drops 
0000 0100 0200 0300 0400 0500 0'500 0700 0800 0900 1000 1100 1200 1300 1400 lS{JO 1600 1700 1800 1900 2000 2100 2200 2300 

100 47 29 27 42 .101 285 429 428 450 492 534 647 701 1056 "1414. 1522 1571 1165 747 536 383 279 144 
26 14 10 9 B 23 31 134 114 118 107 121 147 143 221 316 360 392 354 191 128 106 80 41 
21 13 5 6 8 22 63 76 98 119 98 116 167 160 215 374 365 450 335 217 153 100 69 42 
26 11 8 7 13 19 51 97 106 110 133 168 169 193 274·350 396 371 257 175 128 98 63 37 
27 .9 6 5 13 39 134 122 110 104 156 1.31 165 205 347 375 402 352 219 165 lZ6 eo 67 24 

AM Peak 1145 ~ 1.245 (613), AM PHF=O.91 

, 

. ---



MetroCount Traffic Executive 
Event Counts 

780 - English IE NUl 

Datasets: 
Site: 
Input A: 
Input B: 
Survey Duration: 
File: 
Data type: 

Profile: 
Filter time: 
In profile: 

• 

[1134.02] MAST BLVD (EAST OF WESTHILLS PKWY) WESTBOUND 
4 - West bound. - Lane= 0, Added to totals. (/2.000) 

,2 - East bound. - Lane= 0, Excluded from totals. 
. 16:44 Wednesday, March 30, 2011 ,,> 11 :01 Friday, April 01, 2011 
1134.0201Api'2011.ECO (Regular) 
Axle sensors - Separate (Count) 

0:00 Thursday, March 31, 2011 c> 0;00 Friday, April 01, 2011 
Events" 18057/23573 (76.60%) 

5 1 2 11 2-4 112 237 339 
4. 6 7 17 34 165 300 329 
3 3 3 20 ~ 136 26S 3m 101 92 95 92 

AM Peak 0700 - 0800 (1337), AM PHF=O.91 

, 
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MetroCount Traffic Executive 
Event Counts 

781 - English IENUI 

Datasets: 
Site: 
Input A: 
Input B: 
Survey Duration: 
File: 
Data typo: 

Profile: 
Filter time: 
In profile: 

11134.02] MAST BLVD (EAST OF WESTHILLS PKWY) EASTBOUND 
4 " West bound. " Lane= 0, Excluded from totals. 

,2 " East bound. " Lane= 0, Added to totals. (/2.000) 
16:44 Wedne?day, March 30, 2011 => 11 :01 Friday, April 01, 2011 
1134.0201Apt2011.ECO (Regular) 
Axle sensors" Separate (Count) 

0:00 Thursday, March 31, 2011 ,,> 0:00 Friday, April 01, 2011 
Events = 18057/23573 (76.60%) 

• Thursday, March 31, 2011=8966, 15 minute drops 
0000 0100 0200 0300 0400 0500 0600 0700 0000 0900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300 
'1.1'UU. __ 3~2"=3un74~~3~~HW_4M __ =99 
19 ),0 6 6 -4 8 21 224 174 15 54 63 80 813 llB 212 254 250 225 121 103 76 53 25 
12 7 2 4. 3 6 30 12 51 57 59 78 115 99 161 211 250 304 217 137 97 69 53 33 
21 6 6 3 6 B 38 106 59 49 63 97 80 120 la6 255 269 270 160 120 79 61 40 22 
19 6 <I 2 11 14 163 156 76 59 79 79 102 136 269 268 278 270 143 lOB 84 54 51 19 

AM Peak 0646·0745 (664}j AM PHF"'O.63 



MetroCount Traffic Executive 
Event Counts 

785 -- English IENUI 

Datasets: 
Site: 
Input A: 
Input B: 
Survey Duration: 
File: 
Data type: 

Profile: 
Filter time: 
In profile: 

• 

5 2 11 
6 3 6 17 

[1134.03] MAST BLVD (WEST OF FANITA·PKwy) WESTBOUND 
4 - West bound. - Lane= D, Added to totals. (/2.000) 

,0 - Unused or unknown. - Lane= 0, Excluded from tetals. 
. 17:21 Wedne~day, March 3D, 2011 => 11:41 Friday, April 01, 2011 
1134.03'w01Apr2011.ECO (Base) 
Axle sensors - Separate (Count) 

0:00 Thursday, March 31, 2011 => 0:00 Friday, April 01,2011 
Events = 9325/10900 (85.55%) 

EI7 111 100 99 111 118 119 94 
75 92 102 143 126 136 86 82 

3 01 5 18 53 122 373 99 91 B8 140 161 128 112 105 09 
NIl Peak 0630 ·0730 (1408). AM PHF=0,8B 

.;~-< 

I.;; 

65 70 H 3(; 
79 55 39 21 
01 40 30 17 

12 
11 
16 

, 



MetroCount Traffic Executive 
Event Counts 

784 -- English (ENU) 

Datasets: 
Site: 
Input A: 
Input B: 
Survey Duration: 
File: 
Data type: 

Profile: 
Filter time: 
In profile: 

[1134.03) MAST BLVD (WEST OF FANITAPKWY) EASTBOUND 
2 - East bound. - Lane= 0, Added to totals. (/2.000) 

,0 - Unused or unknown. - Lane= 0, Excluded from totals. 
17:19 Wedne~day, March 30, 2011 => 10:56 Friday, April 01,2011 
1134.03.E01Apr2011.ECO (Base) 
Axle sensors - Separate (Count) 

0:00 Thursday, March 31, 2011 => 0:00 Friday, April 01, 2011 
Events = 9250/12453 (74.28%) 

• Thursday, March 31, 2011=9250,15 minute drop. 
GOOD 0100 0200 0300 0400 0500 060G 0700 0800 0900 1000 1100 1200 1300 1400 1500 1600 17DO 1800 19{)O 2000 2100 2200 2300 
.B16W~~N44W_~26'_s'~=.m_5H~7. ___ "6n 
19 11 3 8 5 8 20 149 US 80 58 65 88 100 152 231 242 22'1 218 139 118 73 58 27 
13 5 5 -'I 4. 6 30 94 93 65 57 76 176 115 144 255 239 275 214 166 121 86 119 32 
14. 7 5 2 8 6 23 95 92 52 72 101 116 123 IH 202 245 261 211, 142 105 65 010 21 
111 8 3 4. 11 14 71 130 68 58 83 88 130 211 314 24.2 279 288 14.9 109 92 56 49 17 

AM Peak 0716 - 0816 (617), AM PH~=O.65 

, 



MetroCount Traffic Executive 
Event Counts 

786 -- English (ENU) 

Datasets: 
Site: 
Input A: 
Input B: 
Survey DuratIon: 
File: 
Data type: 

Profile: 
Filter time: 
In profile: 

[1134.04] WESTHILLS PKWY (SOUTH OF MAST BLVD) NORTHBOUND 
1 - North bound. - Lane= 0, Added to totals. (/2.000) 

, 0 - Unused or unknown. - Lane= 0, Excluded from totals. 
·16:02 Wednesday, March 3D, 2011 => 11:10 Friday, April 01, 2011 
1134.04.N01Apr2011.ECO (8ase) 
Axle sensors - Separate (Count) 

0:00 Thursday, March 31, 2011 => 0:00 Friday, April 01, 2011 
Events = 6550 I 8178 (80.09%) 

• Thursday, March 31, 2011=6550,15 mInute drops 
0000 0100 0200 0300 0400 0500 0600 0700 0800 0900 1000 1100 1200 1300 1400 1500 1600 1700 1900 1900 2000 2100 2200 2300 U 9' 9n=m~_M'.' ___ =~=~~31~~lu~n 

1 2 0 0 .9 53 82 336 284 92 11 72 77 71 76 81 98 113 60 48 48 30 22 10 
4 5 2 3 8 52 101 259 157 B1 78 71 66 91 aD 94 9'1 110 65 44 39 25 16 9 
6 1 2 5 19 57 115 294 143 81 92 81 80 86 94 85 94 80 66 59 29 27 15 12 
6 1 3 1 36 70 226 284 B2 92 90 70 66 n 102 95 Ba 81 63 44 24 33 9 6 

AM Peak 0700 &OBDD (1172), AM PHF=O.87 

• .;'00 

\ 



MetroCount Traffic Executive 
Event Counts 

787 - English (ENU) 

Datasets: 
Site: 
Input A: 
Input B: 
Survey Duration: 
File: 
Data type: 

Profile: 
Filter time: 
In profile: 

[1134.04] WESTHILLS PKWY(SOUTH OF·MAST BLVD) SOUTHBOUND 
3 - Soulh bound. - Lane" 0, Added to lolals. (/2.000) 

,0 - Unused or unknown. - Lane" 0, Excluded from totals. 
. 16:04 Wednesday, March 30, 2011 ,,> 11 :11 Friday, April 01,2011 
1134.04.S01.l lpr2011.ECO (Base) . 
Vehicle sensors - Separate (Count) 

0:00 Thursday, March 31, 2011 ~> 0:00 Friday, April 01,2011 
Events = 587318777 (66.91 %) 

• Thursday, March 31, 2011=5873,15 minute drops 
0000 0100 0200 0300 0400 0500 0600 0100 oaoo 0900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300 
~U13~.~==2.2g=_==_U6=_~~~1~=a 

10 5 3 3 6" 12 13 52 66 54 55 57 74 63 116 129 124 155 154 97 52 46 34 21 
13 7 4 3 7 15 28 49 65 sa &8 59 156 B3 103 139 155 178 155 109 76 51 24 14 

9 7 :3 5 8 13 35 51 73 '11 56 68 99 67 106 123 155 154 122 99 62 51 35 21 
11 4 3 4 9 13 42 59 59 59 63 '13 79 101 146 135 158 130 117 84 68 42 24 9 

AM Peak 1146 w 1246 (311), AM PHF=O.19 

.:.~ 

/-.l 
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CITY OF SAN DIEGO ROAD CLASSIFICATION TABLE 
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TABLE 2 
Roadway Classifications, Levels of Service (LOS) 

and Average Daily Traffic (ADT) 

LEVEL OF SERVICE 

STREET , CROSS 
CLASSIFICATION LANES SECTIONS A B C D 

Freeway Blanes 60,000 84,000 120,000 140,000 

Freeway 6 lanes 45,000 63,000 90,000 110,000 

Freeway 4 lanes 30,000 42,000 60,000 70,000 

Expressway 6 lanes 1021122 30,000 42,000 60,000 70,000 

Primary Arterial 6 lanes 1021122 25,000 35,000 50,000 55,000 

Major Arterial 6 lanes 102/122 20,000 28,000 40,000 45,000 

Major Arterial 4 lanes 78/98 15,000 21,000 30,000 35,000 

Collector 4 lanes 72/92 10,000 14,000 20,000 25,000 

Collector (no center lane) 4 lanes 64/84 5,000 7,000 13,000 
continuous left-turn Jane) 2 lanes 50/70 10,000 

Collector 
(no fronting property) 2 lanes 40/60 4,000 5,500 7,500 9,000 

Collector 
(commercial-industrial fronting) 2 lanes 50/70 2,500 3,500 5,000 6,500 

Collector 
(multifamily) 2 lanes 40/60 2,500 3,500 5,000 6,500 

Sub-Collector 
(single-family) 2 lanes 36/56 - - 2,200 -

LEGEND: 

E 

150,000 

120,000 

80,000 

80,000 

60,000 

50,000 

40,000 

30,000 

15,000 

10,000 

8,000 

8,000 

-

xxX/xxx = Curb to curb width (feet)/right-of-way width (feet): based on the City of San Diego Street Design. 
Manual 

XX/XXX= Approximate recommended ADT based on the City of San Diego Street Design Manual. 

NOTES: 

1. The volumes and the average daily level of service listed above are only intended as a general planning 
guideline. 

2. Levels of service are not applied to residential streets since their primary purpose is to serve abutting lots, not 
carry through traffic. Levels of service normally apply to roads carrying through traffic between major trip 
generators and attractors. 

8 
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FREEWAY CALCULATION SHEETS 
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April 1-19, 2011 

Eastbound Westbound 
Day Flow # Lane Points % Observed Day Flow # Lane Points % Observed 
4/5/2011 32548 576 96 4/5/2011 47244 864 97 
4/612011 32841 576 93 4/6/2011 47396 864 93 
4/7/2011 33821 576 100 4n12011 48203 864 100 
4/1212011 33466 576 100 4/1212011 48172 864 100 
4/13/2011 33908 576 100 4/13/2011 48890 864 99 
4/14/2011 33010 576 100 4/1412011 48818 864 100 

Average: 33,266 Average: 48,121 
AM Peak Flow # Lane Points % Observed AM Peak Flow # Lane Points % Observed 
4/5/2011 7:00 1313 24 100 4/512011 7:00 6017 36 100 
4/5/2011 8:00 1313 24 100 4/5/2011 8:00 5241 36 100 
4/6/2011 7:00 1334 24 100 4/6/2011 7:00 6009 36 100 
4/6/2011 8:00 1216 24 100 4/6/2011 8:00 5166 36 100 
4n120117:00 1454 24 100 4/7/2011 7:00 5962 36 100 
4n120118:00 1258 24 100 4/7/2011 8:00 5035 36 100 
4/1212011 7:00 1379 24 100 4/12/2011 7:00 6250 36 100 
4/12/2011 8:00 1310 24 100, 4/1212011 8:00 5235 36 100 
4/13/2011 7:00 1367 24 100 4/13/2011 7:00 6281 36 100 
4/13/2011 8:00 1297 24 100 , 4/13/2011 8:00 5362 36 100 
4/14/2011 7:00 1466 24 100 4/14/2011 7:00 6102 36 100 
4/14/2011 8:00 1330 24 100 4/14/2011 8:00 5162 36 100 

Average: 1,386 Average: 6,104 
PM Peak Flow # Lane Points % Observed PM Peak Flow # Lane Points % Observed 
4/5/201116:00 3889 24 100 4/512011 16:00 2,139 36 100 
4/512011 17:00 3848 24 100 4/5/2011 17:00 2,086 36 100 
4/6/2011 16:00 3814 24 100 4/612011 16:00 2,314 36 100 
4/6/2011 17:00 3827 24 100 4/6/2011 17:00 2,106 36 100 
4n12011 16:00 4154 24 100 4n12011 16:00 2,347 36 100 
4/7/201117:00 4045 24 100 4n1201117:00 2,265 36 100 
4/12/2011 16:00 3979 24 100 4/12/2011 16:00 2,231 36 100 
4/12/2011 17:00 3867 24 100 4/12/2011 17:00 2,160 36 100 
4/13/2011 16:00 3998 24 100 4/13/2011 16:00 2,403 36 100 
4/13/2011 17:00 3574 24 100 4/13/2011 17:00 2,193 36 100 
4/14/2011 16:00 3259 24 100 4/14/2011 16:00 2,173 36 100 
4/14/201117:00 3420 24 100 4/14/2011 17:00 2,333 36 100 

Average: 3,878 Average: 2,295 
1. Data collected from PeMs on 4/18/11. Data includes volumes from Tuesdays, Wednesdays, and Thursdays. 

) 
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April 1-19, 2011 

Eastbound Westbound 
Day Flow # Lane Points % Observed Day Flow # Lane Points % Observed 
4/5/2011 41649 576 97 4/5/2011 39239 576 97 
4/6/2011 41139 576 93 4/6/2011 39855 576 93 
41712011 41820 576 99 4/7/2011 40388 576 100 
4/12/2011 41865 576 100 4/1212011 39201 576 100 
4/13/2011 42013 576 99 4/13/2011 40373 576 95 
4/14/2011 41525 576 100 4/14/2011 39090 576 100 

. Average: 41,669 Average: 39,691 
AM Peak Flow # Lane Points % Observed AM Peak Flow # Lane Points % Observed 
4/5/2011 7:00 1874 24 100 4/5/2011 7:00 3485 24 100 
4/5/2011 8:00 1828 24 100 4/5/2011 8:00 3512 24 100 
4/6/2011 7:00 1867 24 100 4/6/2011 7:00 3714 24 100 
4/6/2011 8:00 1756 24 100 4/6/2011 8:00 3737 24 100 
4/7/2011 7:00 1974 24 100 4/7/2011 7:00 3533 24 100 
4/7/2011 8:00 1757 24 100 41712011 8:00 3517 24 100 
4/12/2011 7:00 1913 24 100 4/12/2011 7:00 3463 24 100 
4/12/2011 8:00 1798 24 100. 4/12/2011 8:00 3655 24 100 
4/13/2011 7:00 1933 24 100 4/13/2011 7:00 3592 24 100 
4/13/2011 8:00 1781 24 100 .4/13/2011 8:00 3577 24 100 
4/14/2011 7:00 1963 24 100 4/14/2011 7:00 3027 24 100 
4/14/2011 8:00 1818 24 100 4/14/2011 8:00 3463 24 100 

Average: 1,921 Average: 3,582 
PM Peak Flow # Lane Points % Observed PM Peak Flow # Lane Points % Observed 
4/5/2011 16:00 4704 24 100 4/5/2011 16:00 2131 24 100 
4/5/2011 17:00 4609 24 100 4/5/2011 17:00 2143 24 100 
4/6/2011 16:00 4461 24 100 4/6/2011 16:00 2289 24 100 
4/6/2011 17:00 4629 24 100 4/6/2011 17:00 2090 24 100 
41712011 16:00 4841 24 100 41712011 16:00 2254 24 100 
41712011 17:00 4706 24 100 41712011 17:00 2164 24 100 
4/12/2011 16:00 4717 24 100 4/12/2011 16:00 2222 24 100 
4/12/201117:00 4727 24 100 4/12/2011 17:00 2169 24 100 
4/13/2011 16:00 4721 24 100 4/13/201116:00 2384 24 100 
4/13/2011 17:00 4144 24 100 4/131201117:00 2142 24 100 
4/14/2011 16:00 4080 24 100 4/1412011 16:00 2242 24 100 
4/14/2011 17:00 4111 24 100 4/14/2011 17:00 2094 24 ·100 

Average: 4,622 Average: 2,256 
1. Data collected from PeMs on 4118/11. Data includes volumes from Tuesdays, Wednesdays, and Thursdays. 

; 
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HCM Signalized Intersection Capacity Analysis Ex AM
1: Mast Blvd & SR 52 EB Ramps 10/5/2011
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 1 2 315 5 0 0 0 0 237 1 2
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.6 4.6 4.6 5.3 5.3
Lane Util. Factor 1.00 1.00 1.00 0.95 0.95
Frt 0.91 1.00 1.00 1.00 1.00
Flt Protected 1.00 0.95 1.00 0.95 0.95
Satd. Flow (prot) 1695 1770 1863 1681 1683
Flt Permitted 1.00 0.95 1.00 0.95 0.95
Satd. Flow (perm) 1695 1770 1863 1681 1683
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 1 2 342 5 0 0 0 0 258 1 2
RTOR Reduction (vph) 0 2 0 0 0 0 0 0 0 0 1 0
Lane Group Flow (vph) 0 1 0 342 5 0 0 0 0 132 128 0
Turn Type Split Split
Protected Phases 4 8 8 6 6
Permitted Phases
Actuated Green, G (s) 0.9 18.8 18.8 8.6 8.6
Effective Green, g (s) 0.9 18.8 18.8 8.6 8.6
Actuated g/C Ratio 0.02 0.44 0.44 0.20 0.20
Clearance Time (s) 4.6 4.6 4.6 5.3 5.3
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 36 777 818 338 338
v/s Ratio Prot c0.00 c0.19 0.00 c0.08 0.08
v/s Ratio Perm
v/c Ratio 0.03 0.44 0.01 0.39 0.38
Uniform Delay, d1 20.5 8.3 6.7 14.8 14.8
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.3 0.4 0.0 0.7 0.7
Delay (s) 20.8 8.7 6.8 15.6 15.5
Level of Service C A A B B
Approach Delay (s) 20.8 8.7 0.0 15.5
Approach LOS C A A B

Intersection Summary
HCM Average Control Delay 11.7 HCM Level of Service B
HCM Volume to Capacity ratio 0.41
Actuated Cycle Length (s) 42.8 Sum of lost time (s) 14.5
Intersection Capacity Utilization 102.1% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Ex AM
2: Mast Blvd & SR 52 WB Ramps 10/5/2011
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 2 232 0 0 292 1880 4 0 112 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 12 12 12 12 14 12 12 12 12 12 12
Total Lost time (s) 4.2 4.6 4.6 4.6 5.6 5.6
Lane Util. Factor 1.00 0.95 0.95 0.95 0.95 0.95
Frt 1.00 1.00 0.89 0.85 0.86 0.85
Flt Protected 0.95 1.00 1.00 1.00 1.00 1.00
Satd. Flow (prot) 1770 3539 1575 1604 1516 1504
Flt Permitted 0.95 1.00 1.00 1.00 1.00 1.00
Satd. Flow (perm) 1770 3539 1575 1604 1516 1504
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 2 252 0 0 317 2043 4 0 122 0 0 0
RTOR Reduction (vph) 0 0 0 0 62 484 0 42 43 0 0 0
Lane Group Flow (vph) 2 252 0 0 1133 681 0 22 19 0 0 0
Bus Blockages (#/hr) 0 0 0 0 0 0 3 0 0 0 0 0
Turn Type Prot Perm Split Perm
Protected Phases 7 4 8 2 2
Permitted Phases 8 2
Actuated Green, G (s) 1.1 65.4 60.1 60.1 33.0 33.0
Effective Green, g (s) 1.1 65.4 60.1 60.1 33.0 33.0
Actuated g/C Ratio 0.01 0.60 0.55 0.55 0.30 0.30
Clearance Time (s) 4.2 4.6 4.6 4.6 5.6 5.6
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 18 2131 872 888 461 457
v/s Ratio Prot 0.00 c0.07 c0.72 c0.01
v/s Ratio Perm 0.42 0.01
v/c Ratio 0.11 0.12 1.30 0.77 0.05 0.04
Uniform Delay, d1 53.3 9.3 24.2 18.8 26.7 26.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.7 0.0 143.3 4.0 0.2 0.2
Delay (s) 56.0 9.3 167.6 22.8 26.9 26.8
Level of Service E A F C C C
Approach Delay (s) 9.6 96.1 26.9 0.0
Approach LOS A F C A

Intersection Summary
HCM Average Control Delay 84.9 HCM Level of Service F
HCM Volume to Capacity ratio 0.85
Actuated Cycle Length (s) 108.6 Sum of lost time (s) 14.8
Intersection Capacity Utilization 102.1% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Ex AM
3: Mast Blvd & Sycamore Landfill Rd 10/5/2011
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 54 209 74 95 1287 3 847 10 289 0 4 40
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.4 5.0 4.4 5.5 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.97 0.95 0.95 0.95 1.00 1.00 1.00
Frt 1.00 0.96 1.00 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1770 3401 3433 3538 1681 1687 1583 1863 1583
Flt Permitted 0.95 1.00 0.95 1.00 0.95 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1770 3401 3433 3538 1681 1687 1583 1863 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 59 227 80 103 1399 3 921 11 314 0 4 43
RTOR Reduction (vph) 0 34 0 0 0 0 0 0 203 0 0 39
Lane Group Flow (vph) 59 273 0 103 1402 0 470 462 111 0 4 4
Turn Type Prot Prot Split Perm Split Perm
Protected Phases 7 4 3 8 2 2 6 6
Permitted Phases 4 2 6
Actuated Green, G (s) 7.0 20.9 19.3 32.7 26.0 26.0 26.0 8.4 8.4
Effective Green, g (s) 7.0 20.9 19.3 32.7 26.0 26.0 26.0 8.4 8.4
Actuated g/C Ratio 0.08 0.23 0.21 0.36 0.28 0.28 0.28 0.09 0.09
Clearance Time (s) 4.4 5.0 4.4 5.5 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.4 2.0 4.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 135 773 720 1258 475 477 447 170 145
v/s Ratio Prot 0.03 c0.08 0.03 c0.40 c0.28 0.27 0.00
v/s Ratio Perm 0.07 c0.00
v/c Ratio 0.44 0.35 0.14 1.11 0.99 0.97 0.25 0.02 0.03
Uniform Delay, d1 40.6 29.9 29.6 29.6 32.9 32.6 25.5 38.1 38.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.3 0.3 0.0 62.9 38.1 32.8 0.3 0.1 0.1
Delay (s) 42.9 30.2 29.6 92.6 71.0 65.4 25.8 38.1 38.2
Level of Service D C C F E E C D D
Approach Delay (s) 32.2 88.3 57.5 38.2
Approach LOS C F E D

Intersection Summary
HCM Average Control Delay 68.9 HCM Level of Service E
HCM Volume to Capacity ratio 0.89
Actuated Cycle Length (s) 92.0 Sum of lost time (s) 18.5
Intersection Capacity Utilization 82.8% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Ex AM
4: Mast Blvd & Fanita Parkway 10/5/2011
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 48 346 73 52 1198 19 36 25 11 11 50 168
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 3539 1583 1770 3531 1770 1863 1583 1770 1863 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 3539 1583 1770 3531 1770 1863 1583 1770 1863 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 52 376 79 57 1302 21 39 27 12 12 54 183
RTOR Reduction (vph) 0 0 38 0 1 0 0 0 10 0 0 156
Lane Group Flow (vph) 52 376 41 57 1322 0 39 27 2 12 54 27
Turn Type Prot Perm Prot Prot Perm Prot Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 2 6
Actuated Green, G (s) 4.2 36.9 36.9 4.3 37.0 3.2 13.1 13.1 0.5 10.4 10.4
Effective Green, g (s) 4.2 36.9 36.9 4.3 37.0 3.2 13.1 13.1 0.5 10.4 10.4
Actuated g/C Ratio 0.06 0.52 0.52 0.06 0.52 0.05 0.19 0.19 0.01 0.15 0.15
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 105 1844 825 108 1845 80 345 293 13 274 233
v/s Ratio Prot 0.03 0.11 c0.03 c0.37 c0.02 c0.01 0.01 c0.03
v/s Ratio Perm 0.03 0.00 0.02
v/c Ratio 0.50 0.20 0.05 0.53 0.72 0.49 0.08 0.01 0.92 0.20 0.12
Uniform Delay, d1 32.3 9.1 8.3 32.3 12.9 33.0 23.9 23.5 35.1 26.5 26.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.6 0.1 0.0 4.6 1.4 4.6 0.1 0.0 207.3 0.4 0.2
Delay (s) 35.9 9.1 8.4 36.9 14.3 37.6 24.0 23.6 242.4 26.9 26.4
Level of Service D A A D B D C C F C C
Approach Delay (s) 11.8 15.2 30.7 36.9
Approach LOS B B C D

Intersection Summary
HCM Average Control Delay 17.4 HCM Level of Service B
HCM Volume to Capacity ratio 0.58
Actuated Cycle Length (s) 70.8 Sum of lost time (s) 16.0
Intersection Capacity Utilization 57.5% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Ex AM
5: Carlton Oaks Dr & West Hills Pkwy 10/5/2011
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 301 520 856 110 36 128
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 0.95 1.00 0.95
Frt 1.00 0.85 0.98 1.00 1.00
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 1583 3479 1770 3539
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 1583 3479 1770 3539
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 327 565 930 120 39 139
RTOR Reduction (vph) 0 140 18 0 0 0
Lane Group Flow (vph) 327 425 1032 0 39 139
Turn Type Perm Prot
Protected Phases 8 2 1 6
Permitted Phases 8
Actuated Green, G (s) 16.2 16.2 18.8 1.3 24.1
Effective Green, g (s) 16.2 16.2 18.8 1.3 24.1
Actuated g/C Ratio 0.34 0.34 0.39 0.03 0.50
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 594 531 1354 48 1766
v/s Ratio Prot 0.18 c0.30 c0.02 0.04
v/s Ratio Perm c0.27
v/c Ratio 0.55 0.80 0.76 0.81 0.08
Uniform Delay, d1 13.1 14.6 12.8 23.4 6.3
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.1 8.3 2.6 64.2 0.0
Delay (s) 14.2 22.8 15.4 87.6 6.3
Level of Service B C B F A
Approach Delay (s) 19.7 15.4 24.1
Approach LOS B B C

Intersection Summary
HCM Average Control Delay 17.9 HCM Level of Service B
HCM Volume to Capacity ratio 0.78
Actuated Cycle Length (s) 48.3 Sum of lost time (s) 12.0
Intersection Capacity Utilization 66.0% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Ex AM
6: Mission Gorge Road & West Hills Pkwy 10/5/2011
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 278 218 10 17 388 530 5 13 7 124 8 339
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.95 1.00 0.91 1.00 1.00 1.00 0.97 1.00 0.88
Frt 1.00 0.99 1.00 1.00 0.85 1.00 0.95 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 3516 1770 5085 1583 1770 1761 3433 1863 2787
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 3516 1770 5085 1583 1770 1761 3433 1863 2787
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 302 237 11 18 422 576 5 14 8 135 9 368
RTOR Reduction (vph) 0 2 0 0 0 314 0 8 0 0 0 194
Lane Group Flow (vph) 302 246 0 18 422 262 5 14 0 135 9 174
Turn Type Prot Prot pm+ov Prot Prot pm+ov
Protected Phases 7 4 3 8 1 5 2 1 6 7
Permitted Phases 8 6
Actuated Green, G (s) 10.4 23.2 1.0 13.8 22.2 0.5 1.0 8.4 8.9 19.3
Effective Green, g (s) 10.4 23.2 1.0 13.8 22.2 0.5 1.0 8.4 8.9 19.3
Actuated g/C Ratio 0.21 0.47 0.02 0.28 0.45 0.01 0.02 0.17 0.18 0.39
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 720 1645 36 1415 836 18 36 581 334 1309
v/s Ratio Prot c0.09 0.07 0.01 0.08 c0.05 0.00 0.01 0.04 0.00 c0.03
v/s Ratio Perm 0.11 0.03
v/c Ratio 0.42 0.15 0.50 0.30 0.31 0.28 0.39 0.23 0.03 0.13
Uniform Delay, d1 17.0 7.6 24.1 14.1 8.8 24.4 24.0 17.8 16.8 9.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.4 0.0 10.5 0.1 0.2 8.3 7.0 0.2 0.0 0.0
Delay (s) 17.4 7.6 34.6 14.2 9.0 32.6 31.0 18.0 16.8 9.8
Level of Service B A C B A C C B B A
Approach Delay (s) 13.0 11.6 31.3 12.1
Approach LOS B B C B

Intersection Summary
HCM Average Control Delay 12.3 HCM Level of Service B
HCM Volume to Capacity ratio 0.32
Actuated Cycle Length (s) 49.6 Sum of lost time (s) 8.0
Intersection Capacity Utilization 54.1% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Ex AM
7: Mission Gorge Road & SR 125 10/5/2011
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (vph) 511 144 672 1085 558 513
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.91 0.97 0.91 0.97 0.88
Frt 0.97 1.00 1.00 1.00 0.85
Flt Protected 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 4917 3433 5085 3433 2787
Flt Permitted 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 4917 3433 5085 3433 2787
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 555 157 730 1179 607 558
RTOR Reduction (vph) 43 0 0 0 0 25
Lane Group Flow (vph) 669 0 730 1179 607 533
Turn Type Prot pt+ov
Protected Phases 4 3 8 2 2 3
Permitted Phases
Actuated Green, G (s) 16.8 25.1 45.9 22.1 51.2
Effective Green, g (s) 16.8 25.1 45.9 22.1 51.2
Actuated g/C Ratio 0.22 0.33 0.60 0.29 0.67
Clearance Time (s) 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1087 1134 3071 998 1878
v/s Ratio Prot c0.14 c0.21 0.23 c0.18 0.19
v/s Ratio Perm
v/c Ratio 0.62 0.64 0.38 0.61 0.28
Uniform Delay, d1 26.7 21.6 7.8 23.2 5.0
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.0 1.3 0.1 1.1 0.1
Delay (s) 27.7 22.9 7.8 24.3 5.1
Level of Service C C A C A
Approach Delay (s) 27.7 13.6 15.1
Approach LOS C B B

Intersection Summary
HCM Average Control Delay 16.7 HCM Level of Service B
HCM Volume to Capacity ratio 0.62
Actuated Cycle Length (s) 76.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 58.2% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Ex PM
1: Mast Blvd & SR 52 EB Ramps 10/5/2011

N:\2075\Analysis\Existing\Ex PM\Ex PM.syn Synchro 7 -  Report
Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 9 11 229 15 0 0 0 0 1318 2 4
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.6 4.6 4.6 5.3 5.3
Lane Util. Factor 1.00 1.00 1.00 0.95 0.95
Frt 0.93 1.00 1.00 1.00 1.00
Flt Protected 1.00 0.95 1.00 0.95 0.95
Satd. Flow (prot) 1726 1770 1863 1681 1685
Flt Permitted 1.00 0.95 1.00 0.95 0.95
Satd. Flow (perm) 1726 1770 1863 1681 1685
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 10 12 249 16 0 0 0 0 1433 2 4
RTOR Reduction (vph) 0 12 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 0 10 0 249 16 0 0 0 0 716 723 0
Turn Type Split Split
Protected Phases 4 8 8 6 6
Permitted Phases
Actuated Green, G (s) 2.2 17.2 17.2 43.5 43.5
Effective Green, g (s) 2.2 17.2 17.2 43.5 43.5
Actuated g/C Ratio 0.03 0.22 0.22 0.56 0.56
Clearance Time (s) 4.6 4.6 4.6 5.3 5.3
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 49 393 414 945 947
v/s Ratio Prot c0.01 c0.14 0.01 0.43 c0.43
v/s Ratio Perm
v/c Ratio 0.21 0.63 0.04 0.76 0.76
Uniform Delay, d1 36.8 27.2 23.6 12.9 13.0
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.1 3.3 0.0 3.5 3.7
Delay (s) 38.9 30.6 23.7 16.4 16.7
Level of Service D C C B B
Approach Delay (s) 38.9 30.2 0.0 16.6
Approach LOS D C A B

Intersection Summary
HCM Average Control Delay 18.9 HCM Level of Service B
HCM Volume to Capacity ratio 0.71
Actuated Cycle Length (s) 77.4 Sum of lost time (s) 14.5
Intersection Capacity Utilization 80.9% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 1 1326 0 0 222 297 22 0 439 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 12 12 12 12 14 12 12 12 12 12 12
Total Lost time (s) 4.2 4.6 4.6 4.6 5.6 5.6
Lane Util. Factor 1.00 0.95 0.95 0.95 0.95 0.95
Frt 1.00 1.00 0.97 0.85 0.86 0.85
Flt Protected 0.95 1.00 1.00 1.00 1.00 1.00
Satd. Flow (prot) 1770 3539 1718 1604 1522 1504
Flt Permitted 0.95 1.00 1.00 1.00 1.00 1.00
Satd. Flow (perm) 1770 3539 1718 1604 1522 1504
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 1 1441 0 0 241 323 24 0 477 0 0 0
RTOR Reduction (vph) 0 0 0 0 6 139 0 40 40 0 0 0
Lane Group Flow (vph) 1 1441 0 0 293 126 0 213 208 0 0 0
Bus Blockages (#/hr) 0 0 0 0 0 0 3 0 0 0 0 0
Turn Type Prot Perm Split Perm
Protected Phases 7 4 8 2 2
Permitted Phases 8 2
Actuated Green, G (s) 1.0 49.4 44.2 44.2 33.3 33.3
Effective Green, g (s) 1.0 49.4 44.2 44.2 33.3 33.3
Actuated g/C Ratio 0.01 0.53 0.48 0.48 0.36 0.36
Clearance Time (s) 4.2 4.6 4.6 4.6 5.6 5.6
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 19 1882 817 763 546 539
v/s Ratio Prot 0.00 c0.41 0.17 c0.14
v/s Ratio Perm 0.08 0.14
v/c Ratio 0.05 0.77 0.36 0.17 0.39 0.39
Uniform Delay, d1 45.5 17.2 15.4 13.9 22.2 22.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.2 1.9 0.3 0.1 2.1 2.1
Delay (s) 46.6 19.1 15.7 14.0 24.3 24.3
Level of Service D B B B C C
Approach Delay (s) 19.1 14.9 24.3 0.0
Approach LOS B B C A

Intersection Summary
HCM Average Control Delay 19.2 HCM Level of Service B
HCM Volume to Capacity ratio 0.61
Actuated Cycle Length (s) 92.9 Sum of lost time (s) 10.2
Intersection Capacity Utilization 80.9% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 3 1151 611 90 322 2 180 0 152 2 2 17
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.4 5.0 4.4 5.5 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.97 0.95 0.95 0.95 1.00 1.00 1.00
Frt 1.00 0.95 1.00 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 0.95 1.00 0.98 1.00
Satd. Flow (prot) 1770 3355 3433 3536 1681 1681 1583 1817 1583
Flt Permitted 0.95 1.00 0.95 1.00 0.95 0.95 1.00 0.98 1.00
Satd. Flow (perm) 1770 3355 3433 3536 1681 1681 1583 1817 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 3 1251 664 98 350 2 196 0 165 2 2 18
RTOR Reduction (vph) 0 44 0 0 0 0 0 0 144 0 0 17
Lane Group Flow (vph) 3 1871 0 98 352 0 98 98 21 0 4 1
Turn Type Prot Prot Split Perm Split Perm
Protected Phases 7 4 3 8 2 2 6 6
Permitted Phases 4 2 6
Actuated Green, G (s) 1.0 47.5 8.2 54.2 11.5 11.5 11.5 6.1 6.1
Effective Green, g (s) 1.0 47.5 8.2 54.2 11.5 11.5 11.5 6.1 6.1
Actuated g/C Ratio 0.01 0.52 0.09 0.60 0.13 0.13 0.13 0.07 0.07
Clearance Time (s) 4.4 5.0 4.4 5.5 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.4 2.0 4.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 20 1757 310 2113 213 213 201 122 106
v/s Ratio Prot 0.00 c0.56 c0.03 0.10 c0.06 0.06 c0.00
v/s Ratio Perm 0.01 0.00
v/c Ratio 0.15 1.06 0.32 0.17 0.46 0.46 0.10 0.03 0.01
Uniform Delay, d1 44.4 21.6 38.6 8.2 36.7 36.7 35.0 39.5 39.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.5 41.1 0.2 0.1 1.6 1.6 0.2 0.1 0.0
Delay (s) 47.9 62.7 38.8 8.2 38.3 38.3 35.3 39.7 39.5
Level of Service D E D A D D D D D
Approach Delay (s) 62.6 14.9 36.9 39.6
Approach LOS E B D D

Intersection Summary
HCM Average Control Delay 51.3 HCM Level of Service D
HCM Volume to Capacity ratio 0.80
Actuated Cycle Length (s) 90.7 Sum of lost time (s) 17.4
Intersection Capacity Utilization 80.0% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 136 995 61 17 386 25 30 32 19 22 35 57
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.99 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 3539 1583 1770 3507 1770 1863 1583 1770 1863 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 3539 1583 1770 3507 1770 1863 1583 1770 1863 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 148 1082 66 18 420 27 33 35 21 24 38 62
RTOR Reduction (vph) 0 0 27 0 4 0 0 0 19 0 0 58
Lane Group Flow (vph) 148 1082 39 18 443 0 33 35 2 24 38 4
Turn Type Prot Perm Prot Prot Perm Prot Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 2 6
Actuated Green, G (s) 8.6 28.8 28.8 0.8 21.0 2.0 3.7 3.7 1.9 3.6 3.6
Effective Green, g (s) 8.6 28.8 28.8 0.8 21.0 2.0 3.7 3.7 1.9 3.6 3.6
Actuated g/C Ratio 0.17 0.56 0.56 0.02 0.41 0.04 0.07 0.07 0.04 0.07 0.07
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 297 1991 890 28 1438 69 135 114 66 131 111
v/s Ratio Prot c0.08 c0.31 0.01 0.13 c0.02 0.02 0.01 c0.02
v/s Ratio Perm 0.02 0.00 0.00
v/c Ratio 0.50 0.54 0.04 0.64 0.31 0.48 0.26 0.01 0.36 0.29 0.04
Uniform Delay, d1 19.3 7.1 5.0 25.1 10.2 24.1 22.5 22.1 24.1 22.6 22.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.3 0.3 0.0 40.9 0.1 5.1 1.0 0.0 3.4 1.2 0.1
Delay (s) 20.7 7.4 5.0 66.0 10.3 29.2 23.5 22.1 27.4 23.8 22.3
Level of Service C A A E B C C C C C C
Approach Delay (s) 8.8 12.5 25.3 23.8
Approach LOS A B C C

Intersection Summary
HCM Average Control Delay 11.3 HCM Level of Service B
HCM Volume to Capacity ratio 0.49
Actuated Cycle Length (s) 51.2 Sum of lost time (s) 12.0
Intersection Capacity Utilization 49.2% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 84 138 284 170 279 376
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 0.95 1.00 0.95
Frt 1.00 0.85 0.94 1.00 1.00
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 1583 3340 1770 3539
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 1583 3340 1770 3539
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 91 150 309 185 303 409
RTOR Reduction (vph) 0 128 126 0 0 0
Lane Group Flow (vph) 91 22 368 0 303 409
Turn Type Perm Prot
Protected Phases 8 2 1 6
Permitted Phases 8
Actuated Green, G (s) 5.7 5.7 12.4 9.1 25.5
Effective Green, g (s) 5.7 5.7 12.4 9.1 25.5
Actuated g/C Ratio 0.15 0.15 0.32 0.23 0.65
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 257 230 1057 411 2302
v/s Ratio Prot c0.05 c0.11 c0.17 0.12
v/s Ratio Perm 0.01
v/c Ratio 0.35 0.09 0.35 0.74 0.18
Uniform Delay, d1 15.1 14.5 10.3 13.9 2.7
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.8 0.2 0.2 6.8 0.0
Delay (s) 15.9 14.7 10.5 20.7 2.7
Level of Service B B B C A
Approach Delay (s) 15.2 10.5 10.4
Approach LOS B B B

Intersection Summary
HCM Average Control Delay 11.2 HCM Level of Service B
HCM Volume to Capacity ratio 0.48
Actuated Cycle Length (s) 39.2 Sum of lost time (s) 12.0
Intersection Capacity Utilization 43.4% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 289 554 20 34 268 103 13 22 27 171 20 277
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.95 1.00 0.91 1.00 1.00 1.00 0.97 1.00 0.88
Frt 1.00 0.99 1.00 1.00 0.85 1.00 0.92 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 3520 1770 5085 1583 1770 1710 3433 1863 2787
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 3520 1770 5085 1583 1770 1710 3433 1863 2787
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 314 602 22 37 291 112 14 24 29 186 22 301
RTOR Reduction (vph) 0 2 0 0 0 66 0 26 0 0 0 167
Lane Group Flow (vph) 314 622 0 37 291 46 14 27 0 186 22 134
Turn Type Prot Prot pm+ov Prot Prot pm+ov
Protected Phases 7 4 3 8 1 5 2 1 6 7
Permitted Phases 8 6
Actuated Green, G (s) 11.3 22.5 2.5 13.7 22.7 1.0 5.2 9.0 13.2 24.5
Effective Green, g (s) 11.3 22.5 2.5 13.7 22.7 1.0 5.2 9.0 13.2 24.5
Actuated g/C Ratio 0.20 0.41 0.05 0.25 0.41 0.02 0.09 0.16 0.24 0.44
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 703 1435 80 1262 766 32 161 560 446 1439
v/s Ratio Prot c0.09 c0.18 0.02 0.06 0.01 0.01 c0.02 c0.05 0.01 0.02
v/s Ratio Perm 0.02 0.03
v/c Ratio 0.45 0.43 0.46 0.23 0.06 0.44 0.17 0.33 0.05 0.09
Uniform Delay, d1 19.2 11.8 25.7 16.5 9.8 26.8 23.0 20.4 16.2 8.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.5 0.2 4.2 0.1 0.0 9.3 0.5 0.4 0.0 0.0
Delay (s) 19.7 12.0 29.9 16.6 9.8 36.1 23.5 20.8 16.2 8.9
Level of Service B B C B A D C C B A
Approach Delay (s) 14.5 16.0 26.1 13.6
Approach LOS B B C B

Intersection Summary
HCM Average Control Delay 15.0 HCM Level of Service B
HCM Volume to Capacity ratio 0.37
Actuated Cycle Length (s) 55.2 Sum of lost time (s) 12.0
Intersection Capacity Utilization 40.8% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (vph) 976 132 640 583 155 738
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.91 0.97 0.91 0.97 0.88
Frt 0.98 1.00 1.00 1.00 0.85
Flt Protected 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 4995 3433 5085 3433 2787
Flt Permitted 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 4995 3433 5085 3433 2787
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 1061 143 696 634 168 802
RTOR Reduction (vph) 14 0 0 0 0 13
Lane Group Flow (vph) 1190 0 696 634 168 789
Turn Type Prot pt+ov
Protected Phases 4 3 8 2 2 3
Permitted Phases
Actuated Green, G (s) 33.7 28.7 66.4 22.7 55.4
Effective Green, g (s) 33.7 28.7 66.4 22.7 55.4
Actuated g/C Ratio 0.35 0.30 0.68 0.23 0.57
Clearance Time (s) 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1734 1015 3477 803 1590
v/s Ratio Prot c0.24 c0.20 0.12 0.05 c0.28
v/s Ratio Perm
v/c Ratio 0.69 0.69 0.18 0.21 0.50
Uniform Delay, d1 27.2 30.2 5.5 30.0 12.5
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.1 1.9 0.0 0.1 0.2
Delay (s) 28.3 32.2 5.6 30.1 12.7
Level of Service C C A C B
Approach Delay (s) 28.3 19.5 15.7
Approach LOS C B B

Intersection Summary
HCM Average Control Delay 21.5 HCM Level of Service C
HCM Volume to Capacity ratio 0.64
Actuated Cycle Length (s) 97.1 Sum of lost time (s) 12.0
Intersection Capacity Utilization 54.5% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Table 2.3-3 Construction Workforce 

2.1.1.2 Generation Plant Construction Schedule 

An estimate of project construction activities by phase is shown in Table 2.3-4. Construction 
activities will be scheduled to occur between 7 a.m. and 7 p.m., Monday through Friday. 
Occasionally, additional hours may be necessary to make up schedule deficiencies or to complete 
critical construction activities. During some construction periods and during the startup phase of 
the Project, some activities will continue 24 hours per day, 7 days per week. The peak 
construction site workforce is expected to occur in months 11 and 12 of the construction period; 
however, peak heavy truck traffic, related to excavation' efforts, will occur during months 1 and 2. 

Table 2.3-4 Construction Schedule 



The Applicant retained an independent power market analysis to predict expected hours of operation over the 
30-year design life of the facility. The analysis predicts the actual annual average operations of the plant will be 
1,739 hours/year. Actual operation will, of course, depend upon actual SDG&E system demand and CAISO 
dispatch requirements. The plant work force requirements are provided in Table 2.3-6. 

Table 2.3-6 Typical Plant Operation Workforce 

10 Plant Technicians 5 Rotating 
2 Plant 

r shifts with 7 days a week 
shift 

All of the plant's capacity will be sold to SDG&E under the terms of the PPA between the Applicant and 
SDG&E. The exact operational profile of the plant will be dependent on SDG&E's needs and requirements. 

While the capacity will be sold under the PPA and it is anticipated that the Project will be dispatched as a 
peaking, load-following facility for up to 3,800 hours per year, the exact mode of operation cannot be 
described. It is conceivable, however, that the facility could be operated in one or all of the modes described 
below. 

2.1.1.1 Peak Operations 

SDG&E will dispatch the facility, up to maximum continuous output, more often in the summer than during 
other seasons. Because the facility will be designed to be an intermediate/peaking plant, it is likely that the 
plant will primarily operate only during high ambient temperature (e.g., high load) periods. It is also quite 
possible that the plant will operate more in the summer to help support the local 230 kV system. 

2.1.1.2 Load Following 

The facility will be operated to meet PPA requirements up to the maximum available output at high load times 
of the day. The output of the plant will therefore be adjusted periodically either to meet SDG&E's load or, if 
under direct control of the CAISO by Distribution Dispatch Center (DOC) operation, to meet the CAl SO's real 
time market needs. 

2.1.1.3 Partial and Stand-by Operation 

This mode of operation can be expected to occur during late evening and early morning hours and on 
weekends when SDG&E only requires a portion of the plant's maximum output; on those occasions only a few 
of the engines may be in operation. If the engines not in operation are not undergoing maintenance, they will in 
most cases be available to SDG&E for non-spinning (capacity) reserve. 

2.1.1.4 Non-operational Periods 

This mode will occur if forced by equipment malfunction, fuel supply interruption, transmission line disconnect, 
or scheduled maintenance. Because the Project will be an intermediate load/peaking unit, full shutdown would 
be expected for a majority of the off-peak hours of the year and in the winter, although non-spinning reserve 
capability would still be available for engines that are off-line, but not in maintenance. 

2.1.1.5 Long-Term Closure 

In the unlikely event of a situation that causes a long-term cessation of operations, security of the facility will be 
maintained on a 24-hour basis, and the CEC will be notified. Depending on the length of shutdown, a 
contingency plan for the temporary cessation of operations may be implemented. Such a contingency plan will 
be in conformance with all applicable LORS and protection of public health, safety, and the environment. The 
plan, depending on the expected duration of the shutdown, could include the draining of all chemicals from 

2 



 

LINSCOTT, LAW & GREENSPAN, engineers  LLG Ref. 3-11-2075 
Quail Brush Generation Project 

N:\2075\Report\Appendices\AppCvr.2075.doc 

  APPENDIX F 

EXISTING + CONSTRUCTION PEAK HOUR INTERSECTION 

ANALYSIS WORKSHEETS 



This page intentionally left blank 



HCM Signalized Intersection Capacity Analysis Existing+Construction AM
1: Mast Blvd & SR 52 EB Ramps 10/17/2011

N:\2075\Analysis\Intersection\Ex+P\Ex+P AM.syn Synchro 7 -  Report
Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 1 2 317 5 0 0 0 0 326 1 2
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.6 4.6 4.6 5.3 5.3
Lane Util. Factor 1.00 1.00 1.00 0.95 0.95
Frt 0.91 1.00 1.00 1.00 1.00
Flt Protected 1.00 0.95 1.00 0.95 0.95
Satd. Flow (prot) 1695 1770 1863 1681 1684
Flt Permitted 1.00 0.95 1.00 0.95 0.95
Satd. Flow (perm) 1695 1770 1863 1681 1684
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 1 2 345 5 0 0 0 0 354 1 2
RTOR Reduction (vph) 0 2 0 0 0 0 0 0 0 0 1 0
Lane Group Flow (vph) 0 1 0 345 5 0 0 0 0 177 179 0
Turn Type Split Split
Protected Phases 4 8 8 6 6
Permitted Phases
Actuated Green, G (s) 0.9 19.4 19.4 9.9 9.9
Effective Green, g (s) 0.9 19.4 19.4 9.9 9.9
Actuated g/C Ratio 0.02 0.43 0.43 0.22 0.22
Clearance Time (s) 4.6 4.6 4.6 5.3 5.3
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 34 768 809 372 373
v/s Ratio Prot c0.00 c0.19 0.00 0.11 c0.11
v/s Ratio Perm
v/c Ratio 0.03 0.45 0.01 0.48 0.48
Uniform Delay, d1 21.5 8.9 7.2 15.1 15.2
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.4 0.4 0.0 1.0 1.0
Delay (s) 21.8 9.3 7.2 16.1 16.1
Level of Service C A A B B
Approach Delay (s) 21.8 9.3 0.0 16.1
Approach LOS C A A B

Intersection Summary
HCM Average Control Delay 12.8 HCM Level of Service B
HCM Volume to Capacity ratio 0.45
Actuated Cycle Length (s) 44.7 Sum of lost time (s) 14.5
Intersection Capacity Utilization 103.0% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 2 321 0 0 294 1902 4 0 122 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 12 12 12 12 14 12 12 12 12 12 12
Total Lost time (s) 4.2 4.6 4.6 4.6 5.6 5.6
Lane Util. Factor 1.00 0.95 0.95 0.95 0.95 0.95
Frt 1.00 1.00 0.89 0.85 0.86 0.85
Flt Protected 0.95 1.00 1.00 1.00 1.00 1.00
Satd. Flow (prot) 1770 3539 1574 1604 1515 1504
Flt Permitted 0.95 1.00 1.00 1.00 1.00 1.00
Satd. Flow (perm) 1770 3539 1574 1604 1515 1504
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 2 349 0 0 320 2067 4 0 133 0 0 0
RTOR Reduction (vph) 0 0 0 0 62 484 0 45 47 0 0 0
Lane Group Flow (vph) 2 349 0 0 1147 694 0 24 21 0 0 0
Bus Blockages (#/hr) 0 0 0 0 0 0 3 0 0 0 0 0
Turn Type Prot Perm Split Perm
Protected Phases 7 4 8 2 2
Permitted Phases 8 2
Actuated Green, G (s) 1.1 65.4 60.1 60.1 33.0 33.0
Effective Green, g (s) 1.1 65.4 60.1 60.1 33.0 33.0
Actuated g/C Ratio 0.01 0.60 0.55 0.55 0.30 0.30
Clearance Time (s) 4.2 4.6 4.6 4.6 5.6 5.6
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 18 2131 871 888 460 457
v/s Ratio Prot 0.00 c0.10 c0.73 c0.02
v/s Ratio Perm 0.43 0.01
v/c Ratio 0.11 0.16 1.32 0.78 0.05 0.05
Uniform Delay, d1 53.3 9.5 24.2 19.1 26.7 26.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.7 0.0 150.9 4.5 0.2 0.2
Delay (s) 56.0 9.6 175.2 23.6 26.9 26.9
Level of Service E A F C C C
Approach Delay (s) 9.8 100.4 26.9 0.0
Approach LOS A F C A

Intersection Summary
HCM Average Control Delay 85.8 HCM Level of Service F
HCM Volume to Capacity ratio 0.87
Actuated Cycle Length (s) 108.6 Sum of lost time (s) 14.8
Intersection Capacity Utilization 103.0% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 76 209 150 107 1287 4 866 14 292 0 6 46
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.4 5.0 4.4 5.5 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.97 0.95 0.95 0.95 1.00 1.00 1.00
Frt 1.00 0.94 1.00 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1770 3317 3433 3538 1681 1688 1583 1863 1583
Flt Permitted 0.95 1.00 0.95 1.00 0.95 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1770 3317 3433 3538 1681 1688 1583 1863 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 83 227 163 116 1399 4 941 15 317 0 7 50
RTOR Reduction (vph) 0 115 0 0 0 0 0 0 185 0 0 45
Lane Group Flow (vph) 83 275 0 116 1403 0 480 476 132 0 7 5
Turn Type Prot Prot Split Perm Split Perm
Protected Phases 7 4 3 8 2 2 6 6
Permitted Phases 4 2 6
Actuated Green, G (s) 8.6 23.1 23.6 37.6 31.9 31.9 31.9 10.8 10.8
Effective Green, g (s) 8.6 23.1 23.6 37.6 31.9 31.9 31.9 10.8 10.8
Actuated g/C Ratio 0.08 0.22 0.22 0.35 0.30 0.30 0.30 0.10 0.10
Clearance Time (s) 4.4 5.0 4.4 5.5 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.4 2.0 4.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 143 717 759 1246 502 504 473 188 160
v/s Ratio Prot c0.05 0.08 0.03 c0.40 c0.29 0.28 c0.00
v/s Ratio Perm 0.08 0.00
v/c Ratio 0.58 0.38 0.15 1.13 0.96 0.94 0.28 0.04 0.03
Uniform Delay, d1 47.4 35.8 33.5 34.6 36.8 36.6 28.6 43.3 43.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 5.9 0.4 0.0 67.5 29.1 26.6 0.3 0.1 0.1
Delay (s) 53.2 36.2 33.6 102.1 65.8 63.2 29.0 43.4 43.4
Level of Service D D C F E E C D D
Approach Delay (s) 39.2 96.9 55.7 43.4
Approach LOS D F E D

Intersection Summary
HCM Average Control Delay 72.0 HCM Level of Service E
HCM Volume to Capacity ratio 0.88
Actuated Cycle Length (s) 106.8 Sum of lost time (s) 17.9
Intersection Capacity Utilization 84.1% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 48 349 73 52 1210 19 36 25 11 11 50 169
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 3539 1583 1770 3531 1770 1863 1583 1770 1863 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 3539 1583 1770 3531 1770 1863 1583 1770 1863 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 52 379 79 57 1315 21 39 27 12 12 54 184
RTOR Reduction (vph) 0 0 38 0 1 0 0 0 10 0 0 157
Lane Group Flow (vph) 52 379 41 57 1335 0 39 27 2 12 54 27
Turn Type Prot Perm Prot Prot Perm Prot Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 2 6
Actuated Green, G (s) 4.2 37.3 37.3 4.3 37.4 3.2 13.1 13.1 0.5 10.4 10.4
Effective Green, g (s) 4.2 37.3 37.3 4.3 37.4 3.2 13.1 13.1 0.5 10.4 10.4
Actuated g/C Ratio 0.06 0.52 0.52 0.06 0.53 0.04 0.18 0.18 0.01 0.15 0.15
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 104 1854 829 107 1855 80 343 291 12 272 231
v/s Ratio Prot 0.03 0.11 c0.03 c0.38 c0.02 c0.01 0.01 c0.03
v/s Ratio Perm 0.03 0.00 0.02
v/c Ratio 0.50 0.20 0.05 0.53 0.72 0.49 0.08 0.01 1.00 0.20 0.12
Uniform Delay, d1 32.5 9.0 8.3 32.5 12.9 33.2 24.1 23.7 35.4 26.7 26.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.7 0.1 0.0 5.0 1.4 4.6 0.1 0.0 259.8 0.4 0.2
Delay (s) 36.2 9.1 8.3 37.5 14.3 37.8 24.2 23.7 295.2 27.1 26.6
Level of Service D A A D B D C C F C C
Approach Delay (s) 11.7 15.2 30.9 39.6
Approach LOS B B C D

Intersection Summary
HCM Average Control Delay 17.7 HCM Level of Service B
HCM Volume to Capacity ratio 0.58
Actuated Cycle Length (s) 71.2 Sum of lost time (s) 16.0
Intersection Capacity Utilization 57.8% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 301 520 882 110 36 218
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 0.95 1.00 0.95
Frt 1.00 0.85 0.98 1.00 1.00
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 1583 3480 1770 3539
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 1583 3480 1770 3539
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 327 565 959 120 39 237
RTOR Reduction (vph) 0 139 17 0 0 0
Lane Group Flow (vph) 327 426 1062 0 39 237
Turn Type Perm Prot
Protected Phases 8 2 1 6
Permitted Phases 8
Actuated Green, G (s) 16.2 16.2 19.0 1.3 24.3
Effective Green, g (s) 16.2 16.2 19.0 1.3 24.3
Actuated g/C Ratio 0.33 0.33 0.39 0.03 0.50
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 591 529 1363 47 1773
v/s Ratio Prot 0.18 c0.31 c0.02 0.07
v/s Ratio Perm c0.27
v/c Ratio 0.55 0.81 0.78 0.83 0.13
Uniform Delay, d1 13.2 14.7 12.9 23.5 6.5
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.1 8.7 2.9 69.6 0.0
Delay (s) 14.3 23.5 15.8 93.1 6.5
Level of Service B C B F A
Approach Delay (s) 20.1 15.8 18.7
Approach LOS C B B

Intersection Summary
HCM Average Control Delay 17.9 HCM Level of Service B
HCM Volume to Capacity ratio 0.79
Actuated Cycle Length (s) 48.5 Sum of lost time (s) 12.0
Intersection Capacity Utilization 66.8% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 280 230 10 17 391 554 5 13 7 214 8 339
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.95 1.00 0.91 1.00 1.00 1.00 0.97 1.00 0.88
Frt 1.00 0.99 1.00 1.00 0.85 1.00 0.95 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 3517 1770 5085 1583 1770 1761 3433 1863 2787
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 3517 1770 5085 1583 1770 1761 3433 1863 2787
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 304 250 11 18 425 602 5 14 8 233 9 368
RTOR Reduction (vph) 0 2 0 0 0 301 0 8 0 0 0 185
Lane Group Flow (vph) 304 259 0 18 425 301 5 14 0 233 9 183
Turn Type Prot Prot pm+ov Prot Prot pm+ov
Protected Phases 7 4 3 8 1 5 2 1 6 7
Permitted Phases 8 6
Actuated Green, G (s) 10.7 23.9 0.9 14.1 24.5 0.5 1.0 10.4 10.9 21.6
Effective Green, g (s) 10.7 23.9 0.9 14.1 24.5 0.5 1.0 10.4 10.9 21.6
Actuated g/C Ratio 0.20 0.46 0.02 0.27 0.47 0.01 0.02 0.20 0.21 0.41
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 704 1610 31 1374 864 17 34 684 389 1367
v/s Ratio Prot c0.09 0.07 0.01 0.08 c0.07 0.00 0.01 0.07 0.00 c0.03
v/s Ratio Perm 0.12 0.04
v/c Ratio 0.43 0.16 0.58 0.31 0.35 0.29 0.42 0.34 0.02 0.13
Uniform Delay, d1 18.1 8.3 25.5 15.2 8.8 25.7 25.3 18.0 16.4 9.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.4 0.0 24.7 0.1 0.2 9.4 8.1 0.3 0.0 0.0
Delay (s) 18.5 8.3 50.2 15.3 9.0 35.1 33.4 18.3 16.4 9.5
Level of Service B A D B A D C B B A
Approach Delay (s) 13.8 12.3 33.7 13.0
Approach LOS B B C B

Intersection Summary
HCM Average Control Delay 13.1 HCM Level of Service B
HCM Volume to Capacity ratio 0.34
Actuated Cycle Length (s) 52.2 Sum of lost time (s) 8.0
Intersection Capacity Utilization 55.6% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (vph) 513 146 672 1091 567 513
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.91 0.97 0.91 0.97 0.88
Frt 0.97 1.00 1.00 1.00 0.85
Flt Protected 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 4916 3433 5085 3433 2787
Flt Permitted 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 4916 3433 5085 3433 2787
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 558 159 730 1186 616 558
RTOR Reduction (vph) 43 0 0 0 0 26
Lane Group Flow (vph) 674 0 730 1186 616 532
Turn Type Prot pt+ov
Protected Phases 4 3 8 2 2 3
Permitted Phases
Actuated Green, G (s) 19.0 25.8 48.8 22.9 52.7
Effective Green, g (s) 19.0 25.8 48.8 22.9 52.7
Actuated g/C Ratio 0.24 0.32 0.61 0.29 0.66
Clearance Time (s) 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1172 1111 3114 986 1843
v/s Ratio Prot c0.14 c0.21 0.23 c0.18 0.19
v/s Ratio Perm
v/c Ratio 0.58 0.66 0.38 0.62 0.29
Uniform Delay, d1 26.8 23.1 7.8 24.7 5.7
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.7 1.4 0.1 1.2 0.1
Delay (s) 27.5 24.6 7.9 25.9 5.7
Level of Service C C A C A
Approach Delay (s) 27.5 14.2 16.3
Approach LOS C B B

Intersection Summary
HCM Average Control Delay 17.4 HCM Level of Service B
HCM Volume to Capacity ratio 0.62
Actuated Cycle Length (s) 79.7 Sum of lost time (s) 12.0
Intersection Capacity Utilization 58.5% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 9 11 238 15 0 0 0 0 1352 2 4
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.6 4.6 4.6 5.3 5.3
Lane Util. Factor 1.00 1.00 1.00 0.95 0.95
Frt 0.93 1.00 1.00 1.00 1.00
Flt Protected 1.00 0.95 1.00 0.95 0.95
Satd. Flow (prot) 1726 1770 1863 1681 1685
Flt Permitted 1.00 0.95 1.00 0.95 0.95
Satd. Flow (perm) 1726 1770 1863 1681 1685
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 10 12 259 16 0 0 0 0 1470 2 4
RTOR Reduction (vph) 0 12 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 0 10 0 259 16 0 0 0 0 735 741 0
Turn Type Split Split
Protected Phases 4 8 8 6 6
Permitted Phases
Actuated Green, G (s) 2.2 17.9 17.9 45.0 45.0
Effective Green, g (s) 2.2 17.9 17.9 45.0 45.0
Actuated g/C Ratio 0.03 0.22 0.22 0.57 0.57
Clearance Time (s) 4.6 4.6 4.6 5.3 5.3
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 48 398 419 950 953
v/s Ratio Prot c0.01 c0.15 0.01 0.44 c0.44
v/s Ratio Perm
v/c Ratio 0.22 0.65 0.04 0.77 0.78
Uniform Delay, d1 37.9 28.0 24.1 13.4 13.4
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.2 3.8 0.0 4.0 4.0
Delay (s) 40.1 31.8 24.2 17.3 17.5
Level of Service D C C B B
Approach Delay (s) 40.1 31.4 0.0 17.4
Approach LOS D C A B

Intersection Summary
HCM Average Control Delay 19.8 HCM Level of Service B
HCM Volume to Capacity ratio 0.72
Actuated Cycle Length (s) 79.6 Sum of lost time (s) 14.5
Intersection Capacity Utilization 84.1% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 1 1360 0 0 231 375 22 0 442 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 12 12 12 12 14 12 12 12 12 12 12
Total Lost time (s) 4.2 4.6 4.6 4.6 5.6 5.6
Lane Util. Factor 1.00 0.95 0.95 0.95 0.95 0.95
Frt 1.00 1.00 0.96 0.85 0.86 0.85
Flt Protected 0.95 1.00 1.00 1.00 1.00 1.00
Satd. Flow (prot) 1770 3539 1695 1604 1522 1504
Flt Permitted 0.95 1.00 1.00 1.00 1.00 1.00
Satd. Flow (perm) 1770 3539 1695 1604 1522 1504
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 1 1478 0 0 251 408 24 0 480 0 0 0
RTOR Reduction (vph) 0 0 0 0 10 159 0 38 38 0 0 0
Lane Group Flow (vph) 1 1478 0 0 339 151 0 216 212 0 0 0
Bus Blockages (#/hr) 0 0 0 0 0 0 3 0 0 0 0 0
Turn Type Prot Perm Split Perm
Protected Phases 7 4 8 2 2
Permitted Phases 8 2
Actuated Green, G (s) 1.0 51.4 46.2 46.2 33.4 33.4
Effective Green, g (s) 1.0 51.4 46.2 46.2 33.4 33.4
Actuated g/C Ratio 0.01 0.54 0.49 0.49 0.35 0.35
Clearance Time (s) 4.2 4.6 4.6 4.6 5.6 5.6
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 19 1915 824 780 535 529
v/s Ratio Prot 0.00 c0.42 0.20 c0.14
v/s Ratio Perm 0.09 0.14
v/c Ratio 0.05 0.77 0.41 0.19 0.40 0.40
Uniform Delay, d1 46.5 17.2 15.7 13.8 23.3 23.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.2 2.0 0.3 0.1 2.3 2.3
Delay (s) 47.7 19.2 16.0 14.0 25.5 25.5
Level of Service D B B B C C
Approach Delay (s) 19.2 15.0 25.5 0.0
Approach LOS B B C A

Intersection Summary
HCM Average Control Delay 19.4 HCM Level of Service B
HCM Volume to Capacity ratio 0.63
Actuated Cycle Length (s) 95.0 Sum of lost time (s) 10.2
Intersection Capacity Utilization 84.1% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 12 1151 639 94 322 2 247 2 162 3 5 37
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.4 5.0 4.4 5.5 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.97 0.95 0.95 0.95 1.00 1.00 1.00
Frt 1.00 0.95 1.00 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 0.95 1.00 0.98 1.00
Satd. Flow (prot) 1770 3350 3433 3536 1681 1687 1583 1828 1583
Flt Permitted 0.95 1.00 0.95 1.00 0.95 0.95 1.00 0.98 1.00
Satd. Flow (perm) 1770 3350 3433 3536 1681 1687 1583 1828 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 13 1251 695 102 350 2 268 2 176 3 5 40
RTOR Reduction (vph) 0 45 0 0 0 0 0 0 153 0 0 37
Lane Group Flow (vph) 13 1901 0 102 352 0 134 136 23 0 8 3
Turn Type Prot Prot Split Perm Split Perm
Protected Phases 7 4 3 8 2 2 6 6
Permitted Phases 4 2 6
Actuated Green, G (s) 1.3 58.7 10.8 67.7 14.1 14.1 14.1 8.5 8.5
Effective Green, g (s) 1.3 58.7 10.8 67.7 14.1 14.1 14.1 8.5 8.5
Actuated g/C Ratio 0.01 0.54 0.10 0.62 0.13 0.13 0.13 0.08 0.08
Clearance Time (s) 4.4 5.0 4.4 5.5 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.4 2.0 4.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 21 1796 339 2186 216 217 204 142 123
v/s Ratio Prot 0.01 c0.57 c0.03 0.10 0.08 c0.08 c0.00
v/s Ratio Perm 0.01 0.00
v/c Ratio 0.62 1.06 0.30 0.16 0.62 0.63 0.11 0.06 0.03
Uniform Delay, d1 53.9 25.4 45.8 8.9 45.2 45.2 42.2 46.8 46.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 43.9 38.7 0.2 0.0 5.4 5.6 0.2 0.2 0.1
Delay (s) 97.8 64.1 46.0 8.9 50.6 50.8 42.4 47.0 46.8
Level of Service F E D A D D D D D
Approach Delay (s) 64.3 17.2 47.4 46.8
Approach LOS E B D D

Intersection Summary
HCM Average Control Delay 54.1 HCM Level of Service D
HCM Volume to Capacity ratio 0.81
Actuated Cycle Length (s) 109.5 Sum of lost time (s) 17.4
Intersection Capacity Utilization 81.5% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 137 1005 61 17 390 25 30 32 19 22 35 57
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.99 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 3539 1583 1770 3507 1770 1863 1583 1770 1863 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 3539 1583 1770 3507 1770 1863 1583 1770 1863 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 149 1092 66 18 424 27 33 35 21 24 38 62
RTOR Reduction (vph) 0 0 26 0 5 0 0 0 19 0 0 56
Lane Group Flow (vph) 149 1092 40 18 446 0 33 35 2 24 38 6
Turn Type Prot Perm Prot Prot Perm Prot Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 2 6
Actuated Green, G (s) 11.7 30.8 30.8 0.9 20.0 2.0 6.5 6.5 1.1 5.6 5.6
Effective Green, g (s) 11.7 30.8 30.8 0.9 20.0 2.0 6.5 6.5 1.1 5.6 5.6
Actuated g/C Ratio 0.21 0.56 0.56 0.02 0.36 0.04 0.12 0.12 0.02 0.10 0.10
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 374 1971 882 29 1268 64 219 186 35 189 160
v/s Ratio Prot c0.08 c0.31 0.01 0.13 c0.02 0.02 0.01 c0.02
v/s Ratio Perm 0.03 0.00 0.00
v/c Ratio 0.40 0.55 0.05 0.62 0.35 0.52 0.16 0.01 0.69 0.20 0.04
Uniform Delay, d1 18.8 7.8 5.6 27.0 12.9 26.2 21.9 21.6 26.9 22.8 22.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.7 0.3 0.0 34.8 0.2 6.9 0.3 0.0 43.6 0.5 0.1
Delay (s) 19.5 8.2 5.6 61.8 13.1 33.0 22.3 21.6 70.5 23.3 22.5
Level of Service B A A E B C C C E C C
Approach Delay (s) 9.3 14.9 26.1 32.1
Approach LOS A B C C

Intersection Summary
HCM Average Control Delay 12.8 HCM Level of Service B
HCM Volume to Capacity ratio 0.51
Actuated Cycle Length (s) 55.3 Sum of lost time (s) 16.0
Intersection Capacity Utilization 49.4% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 84 138 363 170 279 412
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 0.95 1.00 0.95
Frt 1.00 0.85 0.95 1.00 1.00
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 1583 3370 1770 3539
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 1583 3370 1770 3539
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 91 150 395 185 303 448
RTOR Reduction (vph) 0 128 96 0 0 0
Lane Group Flow (vph) 91 22 484 0 303 448
Turn Type Perm Prot
Protected Phases 8 2 1 6
Permitted Phases 8
Actuated Green, G (s) 6.2 6.2 13.7 10.7 28.4
Effective Green, g (s) 6.2 6.2 13.7 10.7 28.4
Actuated g/C Ratio 0.15 0.15 0.32 0.25 0.67
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 258 230 1084 445 2359
v/s Ratio Prot c0.05 c0.14 c0.17 0.13
v/s Ratio Perm 0.01
v/c Ratio 0.35 0.09 0.45 0.68 0.19
Uniform Delay, d1 16.4 15.8 11.4 14.4 2.7
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.8 0.2 0.3 4.3 0.0
Delay (s) 17.2 15.9 11.7 18.7 2.7
Level of Service B B B B A
Approach Delay (s) 16.4 11.7 9.2
Approach LOS B B A

Intersection Summary
HCM Average Control Delay 11.2 HCM Level of Service B
HCM Volume to Capacity ratio 0.51
Actuated Cycle Length (s) 42.6 Sum of lost time (s) 12.0
Intersection Capacity Utilization 45.6% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 289 558 20 34 278 182 13 22 27 206 20 278
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.95 1.00 0.91 1.00 1.00 1.00 0.97 1.00 0.88
Frt 1.00 0.99 1.00 1.00 0.85 1.00 0.92 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 3521 1770 5085 1583 1770 1710 3433 1863 2787
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 3521 1770 5085 1583 1770 1710 3433 1863 2787
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 314 607 22 37 302 198 14 24 29 224 22 302
RTOR Reduction (vph) 0 2 0 0 0 116 0 26 0 0 0 162
Lane Group Flow (vph) 314 627 0 37 302 82 14 27 0 224 22 140
Turn Type Prot Prot pm+ov Prot Prot pm+ov
Protected Phases 7 4 3 8 1 5 2 1 6 7
Permitted Phases 8 6
Actuated Green, G (s) 11.3 22.2 2.2 13.1 22.9 0.6 5.1 9.8 14.3 25.6
Effective Green, g (s) 11.3 22.2 2.2 13.1 22.9 0.6 5.1 9.8 14.3 25.6
Actuated g/C Ratio 0.20 0.40 0.04 0.24 0.41 0.01 0.09 0.18 0.26 0.46
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 701 1413 70 1205 770 19 158 608 482 1492
v/s Ratio Prot c0.09 c0.18 0.02 0.06 0.02 0.01 c0.02 c0.07 0.01 0.02
v/s Ratio Perm 0.03 0.03
v/c Ratio 0.45 0.44 0.53 0.25 0.11 0.74 0.17 0.37 0.05 0.09
Uniform Delay, d1 19.3 12.1 26.0 17.1 9.9 27.3 23.1 20.0 15.4 8.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.5 0.2 7.0 0.1 0.1 88.4 0.5 0.4 0.0 0.0
Delay (s) 19.7 12.3 33.1 17.2 10.0 115.7 23.7 20.4 15.4 8.4
Level of Service B B C B A F C C B A
Approach Delay (s) 14.8 15.7 42.9 13.6
Approach LOS B B D B

Intersection Summary
HCM Average Control Delay 15.6 HCM Level of Service B
HCM Volume to Capacity ratio 0.38
Actuated Cycle Length (s) 55.3 Sum of lost time (s) 12.0
Intersection Capacity Utilization 41.9% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (vph) 982 140 640 585 158 738
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.91 0.97 0.91 0.97 0.88
Frt 0.98 1.00 1.00 1.00 0.85
Flt Protected 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 4990 3433 5085 3433 2787
Flt Permitted 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 4990 3433 5085 3433 2787
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 1067 152 696 636 172 802
RTOR Reduction (vph) 16 0 0 0 0 16
Lane Group Flow (vph) 1203 0 696 636 172 786
Turn Type Prot pt+ov
Protected Phases 4 3 8 2 2 3
Permitted Phases
Actuated Green, G (s) 32.5 25.6 62.1 23.9 53.5
Effective Green, g (s) 32.5 25.6 62.1 23.9 53.5
Actuated g/C Ratio 0.35 0.27 0.66 0.25 0.57
Clearance Time (s) 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1725 935 3359 873 1586
v/s Ratio Prot c0.24 c0.20 0.13 0.05 c0.28
v/s Ratio Perm
v/c Ratio 0.70 0.74 0.19 0.20 0.50
Uniform Delay, d1 26.5 31.2 6.2 27.5 12.2
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.2 3.2 0.0 0.1 0.2
Delay (s) 27.8 34.5 6.2 27.6 12.4
Level of Service C C A C B
Approach Delay (s) 27.8 21.0 15.1
Approach LOS C C B

Intersection Summary
HCM Average Control Delay 21.7 HCM Level of Service C
HCM Volume to Capacity ratio 0.66
Actuated Cycle Length (s) 94.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 54.9% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 57 209 74 95 1287 3 847 12 289 0 6 41
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.4 5.0 4.4 5.5 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.97 0.95 0.95 0.95 1.00 1.00 1.00
Frt 1.00 0.96 1.00 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1770 3401 3433 3538 1681 1688 1583 1863 1583
Flt Permitted 0.95 1.00 0.95 1.00 0.95 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1770 3401 3433 3538 1681 1688 1583 1863 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 62 227 80 103 1399 3 921 13 314 0 7 45
RTOR Reduction (vph) 0 34 0 0 0 0 0 0 202 0 0 41
Lane Group Flow (vph) 62 273 0 103 1402 0 470 464 112 0 7 4
Turn Type Prot Prot Split Perm Split Perm
Protected Phases 7 4 3 8 2 2 6 6
Permitted Phases 4 2 6
Actuated Green, G (s) 7.1 20.9 19.4 32.7 26.0 26.0 26.0 8.4 8.4
Effective Green, g (s) 7.1 20.9 19.4 32.7 26.0 26.0 26.0 8.4 8.4
Actuated g/C Ratio 0.08 0.23 0.21 0.36 0.28 0.28 0.28 0.09 0.09
Clearance Time (s) 4.4 5.0 4.4 5.5 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.4 2.0 4.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 136 772 723 1256 475 477 447 170 144
v/s Ratio Prot c0.04 0.08 0.03 c0.40 c0.28 0.27 c0.00
v/s Ratio Perm 0.07 0.00
v/c Ratio 0.46 0.35 0.14 1.12 0.99 0.97 0.25 0.04 0.03
Uniform Delay, d1 40.7 29.9 29.6 29.7 32.9 32.7 25.5 38.2 38.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.4 0.3 0.0 63.6 38.1 34.0 0.3 0.1 0.1
Delay (s) 43.1 30.2 29.6 93.3 71.0 66.7 25.8 38.3 38.2
Level of Service D C C F E E C D D
Approach Delay (s) 32.4 89.0 58.0 38.2
Approach LOS C F E D

Intersection Summary
HCM Average Control Delay 69.4 HCM Level of Service E
HCM Volume to Capacity ratio 0.89
Actuated Cycle Length (s) 92.1 Sum of lost time (s) 17.9
Intersection Capacity Utilization 83.5% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Mail Processing Center
Federal Aviation Administration
Southwest Regional Office
Obstruction Evaluation Group
2601 Meacham Boulevard
Fort Worth, TX 76137

Aeronautical Study No.
2011-AWP-8412-OE

Page 1 of 5

Issued Date: 01/05/2012

Connie Farmer
Tetra Tech
143 Union Blvd
Suite 1010
Lakewood, CO 80228

** DETERMINATION OF NO HAZARD TO AIR NAVIGATION **

The Federal Aviation Administration has conducted an aeronautical study under the provisions of 49 U.S.C.,
Section 44718 and if applicable Title 14 of the Code of Federal Regulations, part 77, concerning:

Structure: Transmission Line Pole 1
Location: San Diego, CA
Latitude: 32-51-06.95N NAD 83
Longitude: 117-01-41.52W
Heights: 508 feet site elevation (SE)

90 feet above ground level (AGL)
598 feet above mean sea level (AMSL)

This aeronautical study revealed that the structure does not exceed obstruction standards and would not be a
hazard to air navigation provided the following condition(s), if any, is(are) met:

It is required that FAA Form 7460-2, Notice of Actual Construction or Alteration, be completed and returned to
this office any time the project is abandoned or:

_____ At least 10 days prior to start of construction (7460-2, Part I)
__X__ Within 5 days after the construction reaches its greatest height (7460-2, Part II)

Based on this evaluation, marking and lighting are not necessary for aviation safety. However, if marking/
lighting are accomplished on a voluntary basis, we recommend it be installed and maintained in accordance
with FAA Advisory circular 70/7460-1 K Change 2.

This determination expires on 07/05/2013 unless:

(a) extended, revised or terminated by the issuing office.
(b) the construction is subject to the licensing authority of the Federal Communications Commission

(FCC) and an application for a construction permit has been filed, as required by the FCC, within
6 months of the date of this determination. In such case, the determination expires on the date
prescribed by the FCC for completion of construction, or the date the FCC denies the application.
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NOTE: REQUEST FOR EXTENSION OF THE EFFECTIVE PERIOD OF THIS DETERMINATION MUST
BE E-FILED AT LEAST 15 DAYS PRIOR TO THE EXPIRATION DATE. AFTER RE-EVALUATION
OF CURRENT OPERATIONS IN THE AREA OF THE STRUCTURE TO DETERMINE THAT NO
SIGNIFICANT AERONAUTICAL CHANGES HAVE OCCURRED, YOUR DETERMINATION MAY BE
ELIGIBLE FOR ONE EXTENSION OF THE EFFECTIVE PERIOD.

This determination is based, in part, on the foregoing description which includes specific coordinates , heights,
frequency(ies) and power . Any changes in coordinates , heights, and frequencies or use of greater power will
void this determination. Any future construction or alteration , including increase to heights, power, or the
addition of other transmitters, requires separate notice to the FAA.

This determination does include temporary construction equipment such as cranes, derricks, etc., which may be
used during actual construction of the structure. However, this equipment shall not exceed the overall heights as
indicated above. Equipment which has a height greater than the studied structure requires separate notice to the
FAA.

This determination concerns the effect of this structure on the safe and efficient use of navigable airspace
by aircraft and does not relieve the sponsor of compliance responsibilities relating to any law, ordinance, or
regulation of any Federal, State, or local government body.

Any failure or malfunction that lasts more than thirty (30) minutes and affects a top light or flashing obstruction
light, regardless of its position, should be reported immediately to (877) 487-6867 so a Notice to Airmen
(NOTAM) can be issued. As soon as the normal operation is restored, notify the same number.

If we can be of further assistance, please contact our office at (310) 725-6557. On any future correspondence
concerning this matter, please refer to Aeronautical Study Number 2011-AWP-8412-OE.

Signature Control No: 155420764-156196002 ( DNE )
Karen McDonald
Specialist

Attachment(s)
Case Description
Map(s)
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Case Description for ASN 2011-AWP-8412-OE

Transmission lines for Quail Brush generation site
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Verified Map for ASN 2011-AWP-8412-OE
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Sectional Map for ASN 2011-AWP-8412-OE
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Mail Processing Center
Federal Aviation Administration
Southwest Regional Office
Obstruction Evaluation Group
2601 Meacham Boulevard
Fort Worth, TX 76137

Aeronautical Study No.
2011-AWP-8413-OE

Page 1 of 5

Issued Date: 01/05/2012

Connie Farmer
Tetra Tech
143 Union Blvd
Suite 1010
Lakewood, CO 80228

** DETERMINATION OF NO HAZARD TO AIR NAVIGATION **

The Federal Aviation Administration has conducted an aeronautical study under the provisions of 49 U.S.C.,
Section 44718 and if applicable Title 14 of the Code of Federal Regulations, part 77, concerning:

Structure: Transmission Line Pole 2
Location: San Diego, CA
Latitude: 32-51-12.13N NAD 83
Longitude: 117-01-40.30W
Heights: 498 feet site elevation (SE)

90 feet above ground level (AGL)
588 feet above mean sea level (AMSL)

This aeronautical study revealed that the structure does not exceed obstruction standards and would not be a
hazard to air navigation provided the following condition(s), if any, is(are) met:

It is required that FAA Form 7460-2, Notice of Actual Construction or Alteration, be completed and returned to
this office any time the project is abandoned or:

_____ At least 10 days prior to start of construction (7460-2, Part I)
__X__ Within 5 days after the construction reaches its greatest height (7460-2, Part II)

Based on this evaluation, marking and lighting are not necessary for aviation safety. However, if marking/
lighting are accomplished on a voluntary basis, we recommend it be installed and maintained in accordance
with FAA Advisory circular 70/7460-1 K Change 2.

This determination expires on 07/05/2013 unless:

(a) extended, revised or terminated by the issuing office.
(b) the construction is subject to the licensing authority of the Federal Communications Commission

(FCC) and an application for a construction permit has been filed, as required by the FCC, within
6 months of the date of this determination. In such case, the determination expires on the date
prescribed by the FCC for completion of construction, or the date the FCC denies the application.
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NOTE: REQUEST FOR EXTENSION OF THE EFFECTIVE PERIOD OF THIS DETERMINATION MUST
BE E-FILED AT LEAST 15 DAYS PRIOR TO THE EXPIRATION DATE. AFTER RE-EVALUATION
OF CURRENT OPERATIONS IN THE AREA OF THE STRUCTURE TO DETERMINE THAT NO
SIGNIFICANT AERONAUTICAL CHANGES HAVE OCCURRED, YOUR DETERMINATION MAY BE
ELIGIBLE FOR ONE EXTENSION OF THE EFFECTIVE PERIOD.

This determination is based, in part, on the foregoing description which includes specific coordinates , heights,
frequency(ies) and power . Any changes in coordinates , heights, and frequencies or use of greater power will
void this determination. Any future construction or alteration , including increase to heights, power, or the
addition of other transmitters, requires separate notice to the FAA.

This determination does include temporary construction equipment such as cranes, derricks, etc., which may be
used during actual construction of the structure. However, this equipment shall not exceed the overall heights as
indicated above. Equipment which has a height greater than the studied structure requires separate notice to the
FAA.

This determination concerns the effect of this structure on the safe and efficient use of navigable airspace
by aircraft and does not relieve the sponsor of compliance responsibilities relating to any law, ordinance, or
regulation of any Federal, State, or local government body.

Any failure or malfunction that lasts more than thirty (30) minutes and affects a top light or flashing obstruction
light, regardless of its position, should be reported immediately to (877) 487-6867 so a Notice to Airmen
(NOTAM) can be issued. As soon as the normal operation is restored, notify the same number.

If we can be of further assistance, please contact our office at (310) 725-6557. On any future correspondence
concerning this matter, please refer to Aeronautical Study Number 2011-AWP-8413-OE.

Signature Control No: 155420766-156195999 ( DNE )
Karen McDonald
Specialist

Attachment(s)
Case Description
Map(s)
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Case Description for ASN 2011-AWP-8413-OE

Transmission lines for Quail Brush generation site
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Verified Map for ASN 2011-AWP-8413-OE
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Sectional Map for ASN 2011-AWP-8413-OE
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Mail Processing Center
Federal Aviation Administration
Southwest Regional Office
Obstruction Evaluation Group
2601 Meacham Boulevard
Fort Worth, TX 76137

Aeronautical Study No.
2011-AWP-8414-OE

Page 1 of 5

Issued Date: 01/05/2012

Connie Farmer
Tetra Tech
143 Union Blvd
Suite 1010
Lakewood, CO 80228

** DETERMINATION OF NO HAZARD TO AIR NAVIGATION **

The Federal Aviation Administration has conducted an aeronautical study under the provisions of 49 U.S.C.,
Section 44718 and if applicable Title 14 of the Code of Federal Regulations, part 77, concerning:

Structure: Transmission Line Pole 3
Location: San Diego, CA
Latitude: 32-51-17.82N NAD 83
Longitude: 117-01-39.04W
Heights: 597 feet site elevation (SE)

90 feet above ground level (AGL)
687 feet above mean sea level (AMSL)

This aeronautical study revealed that the structure does not exceed obstruction standards and would not be a
hazard to air navigation provided the following condition(s), if any, is(are) met:

It is required that FAA Form 7460-2, Notice of Actual Construction or Alteration, be completed and returned to
this office any time the project is abandoned or:

_____ At least 10 days prior to start of construction (7460-2, Part I)
__X__ Within 5 days after the construction reaches its greatest height (7460-2, Part II)

Based on this evaluation, marking and lighting are not necessary for aviation safety. However, if marking/
lighting are accomplished on a voluntary basis, we recommend it be installed and maintained in accordance
with FAA Advisory circular 70/7460-1 K Change 2.

This determination expires on 07/05/2013 unless:

(a) extended, revised or terminated by the issuing office.
(b) the construction is subject to the licensing authority of the Federal Communications Commission

(FCC) and an application for a construction permit has been filed, as required by the FCC, within
6 months of the date of this determination. In such case, the determination expires on the date
prescribed by the FCC for completion of construction, or the date the FCC denies the application.
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NOTE: REQUEST FOR EXTENSION OF THE EFFECTIVE PERIOD OF THIS DETERMINATION MUST
BE E-FILED AT LEAST 15 DAYS PRIOR TO THE EXPIRATION DATE. AFTER RE-EVALUATION
OF CURRENT OPERATIONS IN THE AREA OF THE STRUCTURE TO DETERMINE THAT NO
SIGNIFICANT AERONAUTICAL CHANGES HAVE OCCURRED, YOUR DETERMINATION MAY BE
ELIGIBLE FOR ONE EXTENSION OF THE EFFECTIVE PERIOD.

This determination is based, in part, on the foregoing description which includes specific coordinates , heights,
frequency(ies) and power . Any changes in coordinates , heights, and frequencies or use of greater power will
void this determination. Any future construction or alteration , including increase to heights, power, or the
addition of other transmitters, requires separate notice to the FAA.

This determination does include temporary construction equipment such as cranes, derricks, etc., which may be
used during actual construction of the structure. However, this equipment shall not exceed the overall heights as
indicated above. Equipment which has a height greater than the studied structure requires separate notice to the
FAA.

This determination concerns the effect of this structure on the safe and efficient use of navigable airspace
by aircraft and does not relieve the sponsor of compliance responsibilities relating to any law, ordinance, or
regulation of any Federal, State, or local government body.

Any failure or malfunction that lasts more than thirty (30) minutes and affects a top light or flashing obstruction
light, regardless of its position, should be reported immediately to (877) 487-6867 so a Notice to Airmen
(NOTAM) can be issued. As soon as the normal operation is restored, notify the same number.

If we can be of further assistance, please contact our office at (310) 725-6557. On any future correspondence
concerning this matter, please refer to Aeronautical Study Number 2011-AWP-8414-OE.

Signature Control No: 155420768-156195996 ( DNE )
Karen McDonald
Specialist

Attachment(s)
Case Description
Map(s)
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Case Description for ASN 2011-AWP-8414-OE

Transmission lines for Quail Brush generation site
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Mail Processing Center
Federal Aviation Administration
Southwest Regional Office
Obstruction Evaluation Group
2601 Meacham Boulevard
Fort Worth, TX 76137

Aeronautical Study No.
2011-AWP-8415-OE

Page 1 of 5

Issued Date: 01/05/2012

Connie Farmer
Tetra Tech
143 Union Blvd
Suite 1010
Lakewood, CO 80228

** DETERMINATION OF NO HAZARD TO AIR NAVIGATION **

The Federal Aviation Administration has conducted an aeronautical study under the provisions of 49 U.S.C.,
Section 44718 and if applicable Title 14 of the Code of Federal Regulations, part 77, concerning:

Structure: Transmission Line Pole 4
Location: San Diego, CA
Latitude: 32-51-22.72N NAD 83
Longitude: 117-01-37.88W
Heights: 625 feet site elevation (SE)

90 feet above ground level (AGL)
715 feet above mean sea level (AMSL)

This aeronautical study revealed that the structure does not exceed obstruction standards and would not be a
hazard to air navigation provided the following condition(s), if any, is(are) met:

It is required that FAA Form 7460-2, Notice of Actual Construction or Alteration, be completed and returned to
this office any time the project is abandoned or:

_____ At least 10 days prior to start of construction (7460-2, Part I)
__X__ Within 5 days after the construction reaches its greatest height (7460-2, Part II)

Based on this evaluation, marking and lighting are not necessary for aviation safety. However, if marking/
lighting are accomplished on a voluntary basis, we recommend it be installed and maintained in accordance
with FAA Advisory circular 70/7460-1 K Change 2.

This determination expires on 07/05/2013 unless:

(a) extended, revised or terminated by the issuing office.
(b) the construction is subject to the licensing authority of the Federal Communications Commission

(FCC) and an application for a construction permit has been filed, as required by the FCC, within
6 months of the date of this determination. In such case, the determination expires on the date
prescribed by the FCC for completion of construction, or the date the FCC denies the application.
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NOTE: REQUEST FOR EXTENSION OF THE EFFECTIVE PERIOD OF THIS DETERMINATION MUST
BE E-FILED AT LEAST 15 DAYS PRIOR TO THE EXPIRATION DATE. AFTER RE-EVALUATION
OF CURRENT OPERATIONS IN THE AREA OF THE STRUCTURE TO DETERMINE THAT NO
SIGNIFICANT AERONAUTICAL CHANGES HAVE OCCURRED, YOUR DETERMINATION MAY BE
ELIGIBLE FOR ONE EXTENSION OF THE EFFECTIVE PERIOD.

This determination is based, in part, on the foregoing description which includes specific coordinates , heights,
frequency(ies) and power . Any changes in coordinates , heights, and frequencies or use of greater power will
void this determination. Any future construction or alteration , including increase to heights, power, or the
addition of other transmitters, requires separate notice to the FAA.

This determination does include temporary construction equipment such as cranes, derricks, etc., which may be
used during actual construction of the structure. However, this equipment shall not exceed the overall heights as
indicated above. Equipment which has a height greater than the studied structure requires separate notice to the
FAA.

This determination concerns the effect of this structure on the safe and efficient use of navigable airspace
by aircraft and does not relieve the sponsor of compliance responsibilities relating to any law, ordinance, or
regulation of any Federal, State, or local government body.

Any failure or malfunction that lasts more than thirty (30) minutes and affects a top light or flashing obstruction
light, regardless of its position, should be reported immediately to (877) 487-6867 so a Notice to Airmen
(NOTAM) can be issued. As soon as the normal operation is restored, notify the same number.

If we can be of further assistance, please contact our office at (310) 725-6557. On any future correspondence
concerning this matter, please refer to Aeronautical Study Number 2011-AWP-8415-OE.

Signature Control No: 155420770-156195998 ( DNE )
Karen McDonald
Specialist

Attachment(s)
Case Description
Map(s)
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Case Description for ASN 2011-AWP-8415-OE

Transmission lines for Quail Brush generation site
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Verified Map for ASN 2011-AWP-8415-OE
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Mail Processing Center
Federal Aviation Administration
Southwest Regional Office
Obstruction Evaluation Group
2601 Meacham Boulevard
Fort Worth, TX 76137

Aeronautical Study No.
2011-AWP-8416-OE

Page 1 of 5

Issued Date: 01/05/2012

Connie Farmer
Tetra Tech
143 Union Blvd
Suite 1010
Lakewood, CO 80228

** DETERMINATION OF NO HAZARD TO AIR NAVIGATION **

The Federal Aviation Administration has conducted an aeronautical study under the provisions of 49 U.S.C.,
Section 44718 and if applicable Title 14 of the Code of Federal Regulations, part 77, concerning:

Structure: Transmission Line Pole 5
Location: San Diego, CA
Latitude: 32-51-25.06N NAD 83
Longitude: 117-01-37.31W
Heights: 575 feet site elevation (SE)

90 feet above ground level (AGL)
665 feet above mean sea level (AMSL)

This aeronautical study revealed that the structure does not exceed obstruction standards and would not be a
hazard to air navigation provided the following condition(s), if any, is(are) met:

It is required that FAA Form 7460-2, Notice of Actual Construction or Alteration, be completed and returned to
this office any time the project is abandoned or:

_____ At least 10 days prior to start of construction (7460-2, Part I)
__X__ Within 5 days after the construction reaches its greatest height (7460-2, Part II)

Based on this evaluation, marking and lighting are not necessary for aviation safety. However, if marking/
lighting are accomplished on a voluntary basis, we recommend it be installed and maintained in accordance
with FAA Advisory circular 70/7460-1 K Change 2.

This determination expires on 07/05/2013 unless:

(a) extended, revised or terminated by the issuing office.
(b) the construction is subject to the licensing authority of the Federal Communications Commission

(FCC) and an application for a construction permit has been filed, as required by the FCC, within
6 months of the date of this determination. In such case, the determination expires on the date
prescribed by the FCC for completion of construction, or the date the FCC denies the application.
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NOTE: REQUEST FOR EXTENSION OF THE EFFECTIVE PERIOD OF THIS DETERMINATION MUST
BE E-FILED AT LEAST 15 DAYS PRIOR TO THE EXPIRATION DATE. AFTER RE-EVALUATION
OF CURRENT OPERATIONS IN THE AREA OF THE STRUCTURE TO DETERMINE THAT NO
SIGNIFICANT AERONAUTICAL CHANGES HAVE OCCURRED, YOUR DETERMINATION MAY BE
ELIGIBLE FOR ONE EXTENSION OF THE EFFECTIVE PERIOD.

This determination is based, in part, on the foregoing description which includes specific coordinates , heights,
frequency(ies) and power . Any changes in coordinates , heights, and frequencies or use of greater power will
void this determination. Any future construction or alteration , including increase to heights, power, or the
addition of other transmitters, requires separate notice to the FAA.

This determination does include temporary construction equipment such as cranes, derricks, etc., which may be
used during actual construction of the structure. However, this equipment shall not exceed the overall heights as
indicated above. Equipment which has a height greater than the studied structure requires separate notice to the
FAA.

This determination concerns the effect of this structure on the safe and efficient use of navigable airspace
by aircraft and does not relieve the sponsor of compliance responsibilities relating to any law, ordinance, or
regulation of any Federal, State, or local government body.

Any failure or malfunction that lasts more than thirty (30) minutes and affects a top light or flashing obstruction
light, regardless of its position, should be reported immediately to (877) 487-6867 so a Notice to Airmen
(NOTAM) can be issued. As soon as the normal operation is restored, notify the same number.

If we can be of further assistance, please contact our office at (310) 725-6557. On any future correspondence
concerning this matter, please refer to Aeronautical Study Number 2011-AWP-8416-OE.

Signature Control No: 155420772-156196000 ( DNE )
Karen McDonald
Specialist

Attachment(s)
Case Description
Map(s)
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Case Description for ASN 2011-AWP-8416-OE

Transmission lines for Quail Brush generation site
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Verified Map for ASN 2011-AWP-8416-OE
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Mail Processing Center
Federal Aviation Administration
Southwest Regional Office
Obstruction Evaluation Group
2601 Meacham Boulevard
Fort Worth, TX 76137

Aeronautical Study No.
2011-AWP-8417-OE

Page 1 of 5

Issued Date: 01/05/2012

Connie Farmer
Tetra Tech
143 Union Blvd
Suite 1010
Lakewood, CO 80228

** DETERMINATION OF NO HAZARD TO AIR NAVIGATION **

The Federal Aviation Administration has conducted an aeronautical study under the provisions of 49 U.S.C.,
Section 44718 and if applicable Title 14 of the Code of Federal Regulations, part 77, concerning:

Structure: Transmission Line Pole 6
Location: San Diego, CA
Latitude: 32-51-23.29N NAD 83
Longitude: 117-01-31.91W
Heights: 755 feet site elevation (SE)

90 feet above ground level (AGL)
845 feet above mean sea level (AMSL)

This aeronautical study revealed that the structure does not exceed obstruction standards and would not be a
hazard to air navigation provided the following condition(s), if any, is(are) met:

It is required that FAA Form 7460-2, Notice of Actual Construction or Alteration, be completed and returned to
this office any time the project is abandoned or:

_____ At least 10 days prior to start of construction (7460-2, Part I)
__X__ Within 5 days after the construction reaches its greatest height (7460-2, Part II)

Based on this evaluation, marking and lighting are not necessary for aviation safety. However, if marking/
lighting are accomplished on a voluntary basis, we recommend it be installed and maintained in accordance
with FAA Advisory circular 70/7460-1 K Change 2.

This determination expires on 07/05/2013 unless:

(a) extended, revised or terminated by the issuing office.
(b) the construction is subject to the licensing authority of the Federal Communications Commission

(FCC) and an application for a construction permit has been filed, as required by the FCC, within
6 months of the date of this determination. In such case, the determination expires on the date
prescribed by the FCC for completion of construction, or the date the FCC denies the application.
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NOTE: REQUEST FOR EXTENSION OF THE EFFECTIVE PERIOD OF THIS DETERMINATION MUST
BE E-FILED AT LEAST 15 DAYS PRIOR TO THE EXPIRATION DATE. AFTER RE-EVALUATION
OF CURRENT OPERATIONS IN THE AREA OF THE STRUCTURE TO DETERMINE THAT NO
SIGNIFICANT AERONAUTICAL CHANGES HAVE OCCURRED, YOUR DETERMINATION MAY BE
ELIGIBLE FOR ONE EXTENSION OF THE EFFECTIVE PERIOD.

This determination is based, in part, on the foregoing description which includes specific coordinates , heights,
frequency(ies) and power . Any changes in coordinates , heights, and frequencies or use of greater power will
void this determination. Any future construction or alteration , including increase to heights, power, or the
addition of other transmitters, requires separate notice to the FAA.

This determination does include temporary construction equipment such as cranes, derricks, etc., which may be
used during actual construction of the structure. However, this equipment shall not exceed the overall heights as
indicated above. Equipment which has a height greater than the studied structure requires separate notice to the
FAA.

This determination concerns the effect of this structure on the safe and efficient use of navigable airspace
by aircraft and does not relieve the sponsor of compliance responsibilities relating to any law, ordinance, or
regulation of any Federal, State, or local government body.

Any failure or malfunction that lasts more than thirty (30) minutes and affects a top light or flashing obstruction
light, regardless of its position, should be reported immediately to (877) 487-6867 so a Notice to Airmen
(NOTAM) can be issued. As soon as the normal operation is restored, notify the same number.

If we can be of further assistance, please contact our office at (310) 725-6557. On any future correspondence
concerning this matter, please refer to Aeronautical Study Number 2011-AWP-8417-OE.

Signature Control No: 155420774-156195997 ( DNE )
Karen McDonald
Specialist

Attachment(s)
Case Description
Map(s)
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Case Description for ASN 2011-AWP-8417-OE

Transmission lines for Quail Brush generation site
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Verified Map for ASN 2011-AWP-8417-OE
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Sectional Map for ASN 2011-AWP-8417-OE
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Mail Processing Center
Federal Aviation Administration
Southwest Regional Office
Obstruction Evaluation Group
2601 Meacham Boulevard
Fort Worth, TX 76137

Aeronautical Study No.
2011-AWP-8418-OE

Page 1 of 5

Issued Date: 01/05/2012

Connie Farmer
Tetra Tech
143 Union Blvd
Suite 1010
Lakewood, CO 80228

** DETERMINATION OF NO HAZARD TO AIR NAVIGATION **

The Federal Aviation Administration has conducted an aeronautical study under the provisions of 49 U.S.C.,
Section 44718 and if applicable Title 14 of the Code of Federal Regulations, part 77, concerning:

Structure: Transmission Line Pole 7
Location: San Diego, CA
Latitude: 32-51-21.24N NAD 83
Longitude: 117-01-25.50W
Heights: 834 feet site elevation (SE)

90 feet above ground level (AGL)
924 feet above mean sea level (AMSL)

This aeronautical study revealed that the structure does not exceed obstruction standards and would not be a
hazard to air navigation provided the following condition(s), if any, is(are) met:

It is required that FAA Form 7460-2, Notice of Actual Construction or Alteration, be completed and returned to
this office any time the project is abandoned or:

_____ At least 10 days prior to start of construction (7460-2, Part I)
__X__ Within 5 days after the construction reaches its greatest height (7460-2, Part II)

Based on this evaluation, marking and lighting are not necessary for aviation safety. However, if marking/
lighting are accomplished on a voluntary basis, we recommend it be installed and maintained in accordance
with FAA Advisory circular 70/7460-1 K Change 2.

This determination expires on 07/05/2013 unless:

(a) extended, revised or terminated by the issuing office.
(b) the construction is subject to the licensing authority of the Federal Communications Commission

(FCC) and an application for a construction permit has been filed, as required by the FCC, within
6 months of the date of this determination. In such case, the determination expires on the date
prescribed by the FCC for completion of construction, or the date the FCC denies the application.
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NOTE: REQUEST FOR EXTENSION OF THE EFFECTIVE PERIOD OF THIS DETERMINATION MUST
BE E-FILED AT LEAST 15 DAYS PRIOR TO THE EXPIRATION DATE. AFTER RE-EVALUATION
OF CURRENT OPERATIONS IN THE AREA OF THE STRUCTURE TO DETERMINE THAT NO
SIGNIFICANT AERONAUTICAL CHANGES HAVE OCCURRED, YOUR DETERMINATION MAY BE
ELIGIBLE FOR ONE EXTENSION OF THE EFFECTIVE PERIOD.

This determination is based, in part, on the foregoing description which includes specific coordinates , heights,
frequency(ies) and power . Any changes in coordinates , heights, and frequencies or use of greater power will
void this determination. Any future construction or alteration , including increase to heights, power, or the
addition of other transmitters, requires separate notice to the FAA.

This determination does include temporary construction equipment such as cranes, derricks, etc., which may be
used during actual construction of the structure. However, this equipment shall not exceed the overall heights as
indicated above. Equipment which has a height greater than the studied structure requires separate notice to the
FAA.

This determination concerns the effect of this structure on the safe and efficient use of navigable airspace
by aircraft and does not relieve the sponsor of compliance responsibilities relating to any law, ordinance, or
regulation of any Federal, State, or local government body.

Any failure or malfunction that lasts more than thirty (30) minutes and affects a top light or flashing obstruction
light, regardless of its position, should be reported immediately to (877) 487-6867 so a Notice to Airmen
(NOTAM) can be issued. As soon as the normal operation is restored, notify the same number.

If we can be of further assistance, please contact our office at (310) 725-6557. On any future correspondence
concerning this matter, please refer to Aeronautical Study Number 2011-AWP-8418-OE.

Signature Control No: 155420776-156196001 ( DNE )
Karen McDonald
Specialist

Attachment(s)
Case Description
Map(s)
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Case Description for ASN 2011-AWP-8418-OE

Transmission lines for Quail Brush generation site
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Verified Map for ASN 2011-AWP-8418-OE
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Sectional Map for ASN 2011-AWP-8418-OE
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Mail Processing Center
Federal Aviation Administration
Southwest Regional Office
Obstruction Evaluation Group
2601 Meacham Boulevard
Fort Worth, TX 76137

Aeronautical Study No.
2011-AWP-8419-OE

Page 1 of 5

Issued Date: 01/05/2012

Connie Farmer
Tetra Tech
143 Union Blvd
Suite 1010
Lakewood, CO 80228

** DETERMINATION OF NO HAZARD TO AIR NAVIGATION **

The Federal Aviation Administration has conducted an aeronautical study under the provisions of 49 U.S.C.,
Section 44718 and if applicable Title 14 of the Code of Federal Regulations, part 77, concerning:

Structure: Transmission Line Pole 8
Location: San Diego, CA
Latitude: 32-51-19.58N NAD 83
Longitude: 117-01-20.39W
Heights: 774 feet site elevation (SE)

90 feet above ground level (AGL)
864 feet above mean sea level (AMSL)

This aeronautical study revealed that the structure does not exceed obstruction standards and would not be a
hazard to air navigation provided the following condition(s), if any, is(are) met:

It is required that FAA Form 7460-2, Notice of Actual Construction or Alteration, be completed and returned to
this office any time the project is abandoned or:

_____ At least 10 days prior to start of construction (7460-2, Part I)
__X__ Within 5 days after the construction reaches its greatest height (7460-2, Part II)

Based on this evaluation, marking and lighting are not necessary for aviation safety. However, if marking/
lighting are accomplished on a voluntary basis, we recommend it be installed and maintained in accordance
with FAA Advisory circular 70/7460-1 K Change 2.

This determination expires on 07/05/2013 unless:

(a) extended, revised or terminated by the issuing office.
(b) the construction is subject to the licensing authority of the Federal Communications Commission

(FCC) and an application for a construction permit has been filed, as required by the FCC, within
6 months of the date of this determination. In such case, the determination expires on the date
prescribed by the FCC for completion of construction, or the date the FCC denies the application.
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NOTE: REQUEST FOR EXTENSION OF THE EFFECTIVE PERIOD OF THIS DETERMINATION MUST
BE E-FILED AT LEAST 15 DAYS PRIOR TO THE EXPIRATION DATE. AFTER RE-EVALUATION
OF CURRENT OPERATIONS IN THE AREA OF THE STRUCTURE TO DETERMINE THAT NO
SIGNIFICANT AERONAUTICAL CHANGES HAVE OCCURRED, YOUR DETERMINATION MAY BE
ELIGIBLE FOR ONE EXTENSION OF THE EFFECTIVE PERIOD.

This determination is based, in part, on the foregoing description which includes specific coordinates , heights,
frequency(ies) and power . Any changes in coordinates , heights, and frequencies or use of greater power will
void this determination. Any future construction or alteration , including increase to heights, power, or the
addition of other transmitters, requires separate notice to the FAA.

This determination does include temporary construction equipment such as cranes, derricks, etc., which may be
used during actual construction of the structure. However, this equipment shall not exceed the overall heights as
indicated above. Equipment which has a height greater than the studied structure requires separate notice to the
FAA.

This determination concerns the effect of this structure on the safe and efficient use of navigable airspace
by aircraft and does not relieve the sponsor of compliance responsibilities relating to any law, ordinance, or
regulation of any Federal, State, or local government body.

Any failure or malfunction that lasts more than thirty (30) minutes and affects a top light or flashing obstruction
light, regardless of its position, should be reported immediately to (877) 487-6867 so a Notice to Airmen
(NOTAM) can be issued. As soon as the normal operation is restored, notify the same number.

If we can be of further assistance, please contact our office at (310) 725-6557. On any future correspondence
concerning this matter, please refer to Aeronautical Study Number 2011-AWP-8419-OE.

Signature Control No: 155420778-156195995 ( DNE )
Karen McDonald
Specialist

Attachment(s)
Case Description
Map(s)
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Case Description for ASN 2011-AWP-8419-OE

Transmission lines for Quail Brush generation site
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Verified Map for ASN 2011-AWP-8419-OE
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Sectional Map for ASN 2011-AWP-8419-OE
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Mail Processing Center
Federal Aviation Administration
Southwest Regional Office
Obstruction Evaluation Group
2601 Meacham Boulevard
Fort Worth, TX 76137

Aeronautical Study No.
2011-AWP-8420-OE

Page 1 of 5

Issued Date: 01/18/2012

Connie Farmer
Tetra Tech
143 Union Blvd
Suite 1010
Lakewood, CO 80228

** DETERMINATION OF NO HAZARD TO AIR NAVIGATION **

The Federal Aviation Administration has conducted an aeronautical study under the provisions of 49 U.S.C.,
Section 44718 and if applicable Title 14 of the Code of Federal Regulations, part 77, concerning:

Structure: Transmission Line Pole 9
Location: San Diego, CA
Latitude: 32-51-17.64N NAD 83
Longitude: 117-01-14.30W
Heights: 665 feet site elevation (SE)

90 feet above ground level (AGL)
755 feet above mean sea level (AMSL)

This aeronautical study revealed that the structure does not exceed obstruction standards and would not be a
hazard to air navigation provided the following condition(s), if any, is(are) met:

It is required that FAA Form 7460-2, Notice of Actual Construction or Alteration, be completed and returned to
this office any time the project is abandoned or:

_____ At least 10 days prior to start of construction (7460-2, Part I)
__X__ Within 5 days after the construction reaches its greatest height (7460-2, Part II)

Based on this evaluation, marking and lighting are not necessary for aviation safety. However, if marking/
lighting are accomplished on a voluntary basis, we recommend it be installed and maintained in accordance
with FAA Advisory circular 70/7460-1 K Change 2.

This determination expires on 07/18/2013 unless:

(a) extended, revised or terminated by the issuing office.
(b) the construction is subject to the licensing authority of the Federal Communications Commission

(FCC) and an application for a construction permit has been filed, as required by the FCC, within
6 months of the date of this determination. In such case, the determination expires on the date
prescribed by the FCC for completion of construction, or the date the FCC denies the application.
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NOTE: REQUEST FOR EXTENSION OF THE EFFECTIVE PERIOD OF THIS DETERMINATION MUST
BE E-FILED AT LEAST 15 DAYS PRIOR TO THE EXPIRATION DATE. AFTER RE-EVALUATION
OF CURRENT OPERATIONS IN THE AREA OF THE STRUCTURE TO DETERMINE THAT NO
SIGNIFICANT AERONAUTICAL CHANGES HAVE OCCURRED, YOUR DETERMINATION MAY BE
ELIGIBLE FOR ONE EXTENSION OF THE EFFECTIVE PERIOD.

This determination is based, in part, on the foregoing description which includes specific coordinates , heights,
frequency(ies) and power . Any changes in coordinates , heights, and frequencies or use of greater power will
void this determination. Any future construction or alteration , including increase to heights, power, or the
addition of other transmitters, requires separate notice to the FAA.

This determination does include temporary construction equipment such as cranes, derricks, etc., which may be
used during actual construction of the structure. However, this equipment shall not exceed the overall heights as
indicated above. Equipment which has a height greater than the studied structure requires separate notice to the
FAA.

This determination concerns the effect of this structure on the safe and efficient use of navigable airspace
by aircraft and does not relieve the sponsor of compliance responsibilities relating to any law, ordinance, or
regulation of any Federal, State, or local government body.

Any failure or malfunction that lasts more than thirty (30) minutes and affects a top light or flashing obstruction
light, regardless of its position, should be reported immediately to (877) 487-6867 so a Notice to Airmen
(NOTAM) can be issued. As soon as the normal operation is restored, notify the same number.

If we can be of further assistance, please contact our office at (310) 725-6557. On any future correspondence
concerning this matter, please refer to Aeronautical Study Number 2011-AWP-8420-OE.

Signature Control No: 155420780-157406530 ( DNE )
Karen McDonald
Specialist

Attachment(s)
Case Description
Map(s)
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Case Description for ASN 2011-AWP-8420-OE

Transmission lines for Quail Brush generation site
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Verified Map for ASN 2011-AWP-8420-OE
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Sectional Map for ASN 2011-AWP-8420-OE
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Mail Processing Center
Federal Aviation Administration
Southwest Regional Office
Obstruction Evaluation Group
2601 Meacham Boulevard
Fort Worth, TX 76137

Aeronautical Study No.
2011-AWP-8421-OE

Page 1 of 5

Issued Date: 01/18/2012

Connie Farmer
Tetra Tech
143 Union Blvd
Suite 1010
Lakewood, CO 80228

** DETERMINATION OF NO HAZARD TO AIR NAVIGATION **

The Federal Aviation Administration has conducted an aeronautical study under the provisions of 49 U.S.C.,
Section 44718 and if applicable Title 14 of the Code of Federal Regulations, part 77, concerning:

Structure: Transmission Line Pole 10
Location: San Diego, CA
Latitude: 32-51-13.93N NAD 83
Longitude: 117-01-11.71W
Heights: 614 feet site elevation (SE)

90 feet above ground level (AGL)
704 feet above mean sea level (AMSL)

This aeronautical study revealed that the structure does not exceed obstruction standards and would not be a
hazard to air navigation provided the following condition(s), if any, is(are) met:

It is required that FAA Form 7460-2, Notice of Actual Construction or Alteration, be completed and returned to
this office any time the project is abandoned or:

_____ At least 10 days prior to start of construction (7460-2, Part I)
__X__ Within 5 days after the construction reaches its greatest height (7460-2, Part II)

Based on this evaluation, marking and lighting are not necessary for aviation safety. However, if marking/
lighting are accomplished on a voluntary basis, we recommend it be installed and maintained in accordance
with FAA Advisory circular 70/7460-1 K Change 2.

This determination expires on 07/18/2013 unless:

(a) extended, revised or terminated by the issuing office.
(b) the construction is subject to the licensing authority of the Federal Communications Commission

(FCC) and an application for a construction permit has been filed, as required by the FCC, within
6 months of the date of this determination. In such case, the determination expires on the date
prescribed by the FCC for completion of construction, or the date the FCC denies the application.
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NOTE: REQUEST FOR EXTENSION OF THE EFFECTIVE PERIOD OF THIS DETERMINATION MUST
BE E-FILED AT LEAST 15 DAYS PRIOR TO THE EXPIRATION DATE. AFTER RE-EVALUATION
OF CURRENT OPERATIONS IN THE AREA OF THE STRUCTURE TO DETERMINE THAT NO
SIGNIFICANT AERONAUTICAL CHANGES HAVE OCCURRED, YOUR DETERMINATION MAY BE
ELIGIBLE FOR ONE EXTENSION OF THE EFFECTIVE PERIOD.

This determination is based, in part, on the foregoing description which includes specific coordinates , heights,
frequency(ies) and power . Any changes in coordinates , heights, and frequencies or use of greater power will
void this determination. Any future construction or alteration , including increase to heights, power, or the
addition of other transmitters, requires separate notice to the FAA.

This determination does include temporary construction equipment such as cranes, derricks, etc., which may be
used during actual construction of the structure. However, this equipment shall not exceed the overall heights as
indicated above. Equipment which has a height greater than the studied structure requires separate notice to the
FAA.

This determination concerns the effect of this structure on the safe and efficient use of navigable airspace
by aircraft and does not relieve the sponsor of compliance responsibilities relating to any law, ordinance, or
regulation of any Federal, State, or local government body.

Any failure or malfunction that lasts more than thirty (30) minutes and affects a top light or flashing obstruction
light, regardless of its position, should be reported immediately to (877) 487-6867 so a Notice to Airmen
(NOTAM) can be issued. As soon as the normal operation is restored, notify the same number.

If we can be of further assistance, please contact our office at (310) 725-6557. On any future correspondence
concerning this matter, please refer to Aeronautical Study Number 2011-AWP-8421-OE.

Signature Control No: 155420782-157406528 ( DNE )
Karen McDonald
Specialist

Attachment(s)
Case Description
Map(s)
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Case Description for ASN 2011-AWP-8421-OE

Transmission lines for Quail Brush generation site
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Mail Processing Center
Federal Aviation Administration
Southwest Regional Office
Obstruction Evaluation Group
2601 Meacham Boulevard
Fort Worth, TX 76137

Aeronautical Study No.
2011-AWP-8422-OE

Page 1 of 5

Issued Date: 01/18/2012

Connie Farmer
Tetra Tech
143 Union Blvd
Suite 1010
Lakewood, CO 80228

** DETERMINATION OF NO HAZARD TO AIR NAVIGATION **

The Federal Aviation Administration has conducted an aeronautical study under the provisions of 49 U.S.C.,
Section 44718 and if applicable Title 14 of the Code of Federal Regulations, part 77, concerning:

Structure: Transmission Line Pole 11
Location: San Diego, CA
Latitude: 32-51-08.64N NAD 83
Longitude: 117-01-07.93W
Heights: 562 feet site elevation (SE)

90 feet above ground level (AGL)
652 feet above mean sea level (AMSL)

This aeronautical study revealed that the structure does not exceed obstruction standards and would not be a
hazard to air navigation provided the following condition(s), if any, is(are) met:

It is required that FAA Form 7460-2, Notice of Actual Construction or Alteration, be completed and returned to
this office any time the project is abandoned or:

_____ At least 10 days prior to start of construction (7460-2, Part I)
__X__ Within 5 days after the construction reaches its greatest height (7460-2, Part II)

Based on this evaluation, marking and lighting are not necessary for aviation safety. However, if marking/
lighting are accomplished on a voluntary basis, we recommend it be installed and maintained in accordance
with FAA Advisory circular 70/7460-1 K Change 2.

This determination expires on 07/18/2013 unless:

(a) extended, revised or terminated by the issuing office.
(b) the construction is subject to the licensing authority of the Federal Communications Commission

(FCC) and an application for a construction permit has been filed, as required by the FCC, within
6 months of the date of this determination. In such case, the determination expires on the date
prescribed by the FCC for completion of construction, or the date the FCC denies the application.
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NOTE: REQUEST FOR EXTENSION OF THE EFFECTIVE PERIOD OF THIS DETERMINATION MUST
BE E-FILED AT LEAST 15 DAYS PRIOR TO THE EXPIRATION DATE. AFTER RE-EVALUATION
OF CURRENT OPERATIONS IN THE AREA OF THE STRUCTURE TO DETERMINE THAT NO
SIGNIFICANT AERONAUTICAL CHANGES HAVE OCCURRED, YOUR DETERMINATION MAY BE
ELIGIBLE FOR ONE EXTENSION OF THE EFFECTIVE PERIOD.

This determination is based, in part, on the foregoing description which includes specific coordinates , heights,
frequency(ies) and power . Any changes in coordinates , heights, and frequencies or use of greater power will
void this determination. Any future construction or alteration , including increase to heights, power, or the
addition of other transmitters, requires separate notice to the FAA.

This determination does include temporary construction equipment such as cranes, derricks, etc., which may be
used during actual construction of the structure. However, this equipment shall not exceed the overall heights as
indicated above. Equipment which has a height greater than the studied structure requires separate notice to the
FAA.

This determination concerns the effect of this structure on the safe and efficient use of navigable airspace
by aircraft and does not relieve the sponsor of compliance responsibilities relating to any law, ordinance, or
regulation of any Federal, State, or local government body.

Any failure or malfunction that lasts more than thirty (30) minutes and affects a top light or flashing obstruction
light, regardless of its position, should be reported immediately to (877) 487-6867 so a Notice to Airmen
(NOTAM) can be issued. As soon as the normal operation is restored, notify the same number.

If we can be of further assistance, please contact our office at (310) 725-6557. On any future correspondence
concerning this matter, please refer to Aeronautical Study Number 2011-AWP-8422-OE.

Signature Control No: 155420784-157406527 ( DNE )
Karen McDonald
Specialist

Attachment(s)
Case Description
Map(s)
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Case Description for ASN 2011-AWP-8422-OE

Transmission lines for Quail Brush generation site
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Verified Map for ASN 2011-AWP-8422-OE
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Mail Processing Center
Federal Aviation Administration
Southwest Regional Office
Obstruction Evaluation Group
2601 Meacham Boulevard
Fort Worth, TX 76137

Aeronautical Study No.
2011-AWP-8423-OE

Page 1 of 5

Issued Date: 01/18/2012

Connie Farmer
Tetra Tech
143 Union Blvd
Suite 1010
Lakewood, CO 80228

** DETERMINATION OF NO HAZARD TO AIR NAVIGATION **

The Federal Aviation Administration has conducted an aeronautical study under the provisions of 49 U.S.C.,
Section 44718 and if applicable Title 14 of the Code of Federal Regulations, part 77, concerning:

Structure: Transmission Line Pole 12
Location: San Diego, CA
Latitude: 32-51-12.31N NAD 83
Longitude: 117-01-00.48W
Heights: 590 feet site elevation (SE)

90 feet above ground level (AGL)
680 feet above mean sea level (AMSL)

This aeronautical study revealed that the structure does not exceed obstruction standards and would not be a
hazard to air navigation provided the following condition(s), if any, is(are) met:

It is required that FAA Form 7460-2, Notice of Actual Construction or Alteration, be completed and returned to
this office any time the project is abandoned or:

_____ At least 10 days prior to start of construction (7460-2, Part I)
__X__ Within 5 days after the construction reaches its greatest height (7460-2, Part II)

Based on this evaluation, marking and lighting are not necessary for aviation safety. However, if marking/
lighting are accomplished on a voluntary basis, we recommend it be installed and maintained in accordance
with FAA Advisory circular 70/7460-1 K Change 2.

This determination expires on 07/18/2013 unless:

(a) extended, revised or terminated by the issuing office.
(b) the construction is subject to the licensing authority of the Federal Communications Commission

(FCC) and an application for a construction permit has been filed, as required by the FCC, within
6 months of the date of this determination. In such case, the determination expires on the date
prescribed by the FCC for completion of construction, or the date the FCC denies the application.



Page 2 of 5

NOTE: REQUEST FOR EXTENSION OF THE EFFECTIVE PERIOD OF THIS DETERMINATION MUST
BE E-FILED AT LEAST 15 DAYS PRIOR TO THE EXPIRATION DATE. AFTER RE-EVALUATION
OF CURRENT OPERATIONS IN THE AREA OF THE STRUCTURE TO DETERMINE THAT NO
SIGNIFICANT AERONAUTICAL CHANGES HAVE OCCURRED, YOUR DETERMINATION MAY BE
ELIGIBLE FOR ONE EXTENSION OF THE EFFECTIVE PERIOD.

This determination is based, in part, on the foregoing description which includes specific coordinates , heights,
frequency(ies) and power . Any changes in coordinates , heights, and frequencies or use of greater power will
void this determination. Any future construction or alteration , including increase to heights, power, or the
addition of other transmitters, requires separate notice to the FAA.

This determination does include temporary construction equipment such as cranes, derricks, etc., which may be
used during actual construction of the structure. However, this equipment shall not exceed the overall heights as
indicated above. Equipment which has a height greater than the studied structure requires separate notice to the
FAA.

This determination concerns the effect of this structure on the safe and efficient use of navigable airspace
by aircraft and does not relieve the sponsor of compliance responsibilities relating to any law, ordinance, or
regulation of any Federal, State, or local government body.

Any failure or malfunction that lasts more than thirty (30) minutes and affects a top light or flashing obstruction
light, regardless of its position, should be reported immediately to (877) 487-6867 so a Notice to Airmen
(NOTAM) can be issued. As soon as the normal operation is restored, notify the same number.

If we can be of further assistance, please contact our office at (310) 725-6557. On any future correspondence
concerning this matter, please refer to Aeronautical Study Number 2011-AWP-8423-OE.

Signature Control No: 155420786-157406525 ( DNE )
Karen McDonald
Specialist

Attachment(s)
Case Description
Map(s)
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Case Description for ASN 2011-AWP-8423-OE

Transmission lines for Quail Brush generation site
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Mail Processing Center
Federal Aviation Administration
Southwest Regional Office
Obstruction Evaluation Group
2601 Meacham Boulevard
Fort Worth, TX 76137

Aeronautical Study No.
2011-AWP-8424-OE

Page 1 of 5

Issued Date: 01/18/2012

Connie Farmer
Tetra Tech
143 Union Blvd
Suite 1010
Lakewood, CO 80228

** DETERMINATION OF NO HAZARD TO AIR NAVIGATION **

The Federal Aviation Administration has conducted an aeronautical study under the provisions of 49 U.S.C.,
Section 44718 and if applicable Title 14 of the Code of Federal Regulations, part 77, concerning:

Structure: Transmission Line Pole 13
Location: San Diego, CA
Latitude: 32-51-14.98N NAD 83
Longitude: 117-00-55.20W
Heights: 684 feet site elevation (SE)

90 feet above ground level (AGL)
774 feet above mean sea level (AMSL)

This aeronautical study revealed that the structure does not exceed obstruction standards and would not be a
hazard to air navigation provided the following condition(s), if any, is(are) met:

It is required that FAA Form 7460-2, Notice of Actual Construction or Alteration, be completed and returned to
this office any time the project is abandoned or:

_____ At least 10 days prior to start of construction (7460-2, Part I)
__X__ Within 5 days after the construction reaches its greatest height (7460-2, Part II)

Based on this evaluation, marking and lighting are not necessary for aviation safety. However, if marking/
lighting are accomplished on a voluntary basis, we recommend it be installed and maintained in accordance
with FAA Advisory circular 70/7460-1 K Change 2.

This determination expires on 07/18/2013 unless:

(a) extended, revised or terminated by the issuing office.
(b) the construction is subject to the licensing authority of the Federal Communications Commission

(FCC) and an application for a construction permit has been filed, as required by the FCC, within
6 months of the date of this determination. In such case, the determination expires on the date
prescribed by the FCC for completion of construction, or the date the FCC denies the application.
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NOTE: REQUEST FOR EXTENSION OF THE EFFECTIVE PERIOD OF THIS DETERMINATION MUST
BE E-FILED AT LEAST 15 DAYS PRIOR TO THE EXPIRATION DATE. AFTER RE-EVALUATION
OF CURRENT OPERATIONS IN THE AREA OF THE STRUCTURE TO DETERMINE THAT NO
SIGNIFICANT AERONAUTICAL CHANGES HAVE OCCURRED, YOUR DETERMINATION MAY BE
ELIGIBLE FOR ONE EXTENSION OF THE EFFECTIVE PERIOD.

This determination is based, in part, on the foregoing description which includes specific coordinates , heights,
frequency(ies) and power . Any changes in coordinates , heights, and frequencies or use of greater power will
void this determination. Any future construction or alteration , including increase to heights, power, or the
addition of other transmitters, requires separate notice to the FAA.

This determination does include temporary construction equipment such as cranes, derricks, etc., which may be
used during actual construction of the structure. However, this equipment shall not exceed the overall heights as
indicated above. Equipment which has a height greater than the studied structure requires separate notice to the
FAA.

This determination concerns the effect of this structure on the safe and efficient use of navigable airspace
by aircraft and does not relieve the sponsor of compliance responsibilities relating to any law, ordinance, or
regulation of any Federal, State, or local government body.

Any failure or malfunction that lasts more than thirty (30) minutes and affects a top light or flashing obstruction
light, regardless of its position, should be reported immediately to (877) 487-6867 so a Notice to Airmen
(NOTAM) can be issued. As soon as the normal operation is restored, notify the same number.

If we can be of further assistance, please contact our office at (310) 725-6557. On any future correspondence
concerning this matter, please refer to Aeronautical Study Number 2011-AWP-8424-OE.

Signature Control No: 155420788-157406529 ( DNE )
Karen McDonald
Specialist

Attachment(s)
Case Description
Map(s)



Page 3 of 5

Case Description for ASN 2011-AWP-8424-OE

Transmission lines for Quail Brush generation site
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Verified Map for ASN 2011-AWP-8424-OE
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Mail Processing Center
Federal Aviation Administration
Southwest Regional Office
Obstruction Evaluation Group
2601 Meacham Boulevard
Fort Worth, TX 76137

Aeronautical Study No.
2011-AWP-8425-OE

Page 1 of 5

Issued Date: 01/18/2012

Connie Farmer
Tetra Tech
143 Union Blvd
Suite 1010
Lakewood, CO 80228

** DETERMINATION OF NO HAZARD TO AIR NAVIGATION **

The Federal Aviation Administration has conducted an aeronautical study under the provisions of 49 U.S.C.,
Section 44718 and if applicable Title 14 of the Code of Federal Regulations, part 77, concerning:

Structure: Transmission Line Pole 14
Location: San Diego, CA
Latitude: 32-51-15.84N NAD 83
Longitude: 117-00-46.55W
Heights: 528 feet site elevation (SE)

90 feet above ground level (AGL)
618 feet above mean sea level (AMSL)

This aeronautical study revealed that the structure does not exceed obstruction standards and would not be a
hazard to air navigation provided the following condition(s), if any, is(are) met:

It is required that FAA Form 7460-2, Notice of Actual Construction or Alteration, be completed and returned to
this office any time the project is abandoned or:

_____ At least 10 days prior to start of construction (7460-2, Part I)
__X__ Within 5 days after the construction reaches its greatest height (7460-2, Part II)

Based on this evaluation, marking and lighting are not necessary for aviation safety. However, if marking/
lighting are accomplished on a voluntary basis, we recommend it be installed and maintained in accordance
with FAA Advisory circular 70/7460-1 K Change 2.

This determination expires on 07/18/2013 unless:

(a) extended, revised or terminated by the issuing office.
(b) the construction is subject to the licensing authority of the Federal Communications Commission

(FCC) and an application for a construction permit has been filed, as required by the FCC, within
6 months of the date of this determination. In such case, the determination expires on the date
prescribed by the FCC for completion of construction, or the date the FCC denies the application.



Page 2 of 5

NOTE: REQUEST FOR EXTENSION OF THE EFFECTIVE PERIOD OF THIS DETERMINATION MUST
BE E-FILED AT LEAST 15 DAYS PRIOR TO THE EXPIRATION DATE. AFTER RE-EVALUATION
OF CURRENT OPERATIONS IN THE AREA OF THE STRUCTURE TO DETERMINE THAT NO
SIGNIFICANT AERONAUTICAL CHANGES HAVE OCCURRED, YOUR DETERMINATION MAY BE
ELIGIBLE FOR ONE EXTENSION OF THE EFFECTIVE PERIOD.

This determination is based, in part, on the foregoing description which includes specific coordinates , heights,
frequency(ies) and power . Any changes in coordinates , heights, and frequencies or use of greater power will
void this determination. Any future construction or alteration , including increase to heights, power, or the
addition of other transmitters, requires separate notice to the FAA.

This determination does include temporary construction equipment such as cranes, derricks, etc., which may be
used during actual construction of the structure. However, this equipment shall not exceed the overall heights as
indicated above. Equipment which has a height greater than the studied structure requires separate notice to the
FAA.

This determination concerns the effect of this structure on the safe and efficient use of navigable airspace
by aircraft and does not relieve the sponsor of compliance responsibilities relating to any law, ordinance, or
regulation of any Federal, State, or local government body.

Any failure or malfunction that lasts more than thirty (30) minutes and affects a top light or flashing obstruction
light, regardless of its position, should be reported immediately to (877) 487-6867 so a Notice to Airmen
(NOTAM) can be issued. As soon as the normal operation is restored, notify the same number.

If we can be of further assistance, please contact our office at (310) 725-6557. On any future correspondence
concerning this matter, please refer to Aeronautical Study Number 2011-AWP-8425-OE.

Signature Control No: 155420790-157406526 ( DNE )
Karen McDonald
Specialist

Attachment(s)
Case Description
Map(s)
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Case Description for ASN 2011-AWP-8425-OE

Transmission lines for Quail Brush generation site



Page 4 of 5

Verified Map for ASN 2011-AWP-8425-OE
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Mail Processing Center
Federal Aviation Administration
Southwest Regional Office
Obstruction Evaluation Group
2601 Meacham Boulevard
Fort Worth, TX 76137

Aeronautical Study No.
2011-AWP-8426-OE

Page 1 of 5

Issued Date: 01/05/2012

Connie Farmer
Tetra Tech
143 Union Blvd
Suite 1010
Lakewood, CO 80228

** DETERMINATION OF NO HAZARD TO AIR NAVIGATION **

The Federal Aviation Administration has conducted an aeronautical study under the provisions of 49 U.S.C.,
Section 44718 and if applicable Title 14 of the Code of Federal Regulations, part 77, concerning:

Structure: Transmission Line Pole 15
Location: San Diego, CA
Latitude: 32-51-07.42N NAD 83
Longitude: 117-01-33.42W
Heights: 650 feet site elevation (SE)

90 feet above ground level (AGL)
740 feet above mean sea level (AMSL)

This aeronautical study revealed that the structure does not exceed obstruction standards and would not be a
hazard to air navigation provided the following condition(s), if any, is(are) met:

It is required that FAA Form 7460-2, Notice of Actual Construction or Alteration, be completed and returned to
this office any time the project is abandoned or:

_____ At least 10 days prior to start of construction (7460-2, Part I)
__X__ Within 5 days after the construction reaches its greatest height (7460-2, Part II)

Based on this evaluation, marking and lighting are not necessary for aviation safety. However, if marking/
lighting are accomplished on a voluntary basis, we recommend it be installed and maintained in accordance
with FAA Advisory circular 70/7460-1 K Change 2.

This determination expires on 07/05/2013 unless:

(a) extended, revised or terminated by the issuing office.
(b) the construction is subject to the licensing authority of the Federal Communications Commission

(FCC) and an application for a construction permit has been filed, as required by the FCC, within
6 months of the date of this determination. In such case, the determination expires on the date
prescribed by the FCC for completion of construction, or the date the FCC denies the application.
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NOTE: REQUEST FOR EXTENSION OF THE EFFECTIVE PERIOD OF THIS DETERMINATION MUST
BE E-FILED AT LEAST 15 DAYS PRIOR TO THE EXPIRATION DATE. AFTER RE-EVALUATION
OF CURRENT OPERATIONS IN THE AREA OF THE STRUCTURE TO DETERMINE THAT NO
SIGNIFICANT AERONAUTICAL CHANGES HAVE OCCURRED, YOUR DETERMINATION MAY BE
ELIGIBLE FOR ONE EXTENSION OF THE EFFECTIVE PERIOD.

This determination is based, in part, on the foregoing description which includes specific coordinates , heights,
frequency(ies) and power . Any changes in coordinates , heights, and frequencies or use of greater power will
void this determination. Any future construction or alteration , including increase to heights, power, or the
addition of other transmitters, requires separate notice to the FAA.

This determination does include temporary construction equipment such as cranes, derricks, etc., which may be
used during actual construction of the structure. However, this equipment shall not exceed the overall heights as
indicated above. Equipment which has a height greater than the studied structure requires separate notice to the
FAA.

This determination concerns the effect of this structure on the safe and efficient use of navigable airspace
by aircraft and does not relieve the sponsor of compliance responsibilities relating to any law, ordinance, or
regulation of any Federal, State, or local government body.

Any failure or malfunction that lasts more than thirty (30) minutes and affects a top light or flashing obstruction
light, regardless of its position, should be reported immediately to (877) 487-6867 so a Notice to Airmen
(NOTAM) can be issued. As soon as the normal operation is restored, notify the same number.

If we can be of further assistance, please contact our office at (310) 725-6557. On any future correspondence
concerning this matter, please refer to Aeronautical Study Number 2011-AWP-8426-OE.

Signature Control No: 155420792-156197303 ( DNE )
Karen McDonald
Specialist

Attachment(s)
Case Description
Map(s)
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Case Description for ASN 2011-AWP-8426-OE

transmission line towers for Quail Brush generation site - Alt. Route
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Verified Map for ASN 2011-AWP-8426-OE
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Mail Processing Center
Federal Aviation Administration
Southwest Regional Office
Obstruction Evaluation Group
2601 Meacham Boulevard
Fort Worth, TX 76137

Aeronautical Study No.
2011-AWP-8427-OE

Page 1 of 5

Issued Date: 01/05/2012

Connie Farmer
Tetra Tech
143 Union Blvd
Suite 1010
Lakewood, CO 80228

** DETERMINATION OF NO HAZARD TO AIR NAVIGATION **

The Federal Aviation Administration has conducted an aeronautical study under the provisions of 49 U.S.C.,
Section 44718 and if applicable Title 14 of the Code of Federal Regulations, part 77, concerning:

Structure: Transmission Line Pole 16
Location: San Diego, CA
Latitude: 32-51-07.74N NAD 83
Longitude: 117-01-26.40W
Heights: 599 feet site elevation (SE)

90 feet above ground level (AGL)
689 feet above mean sea level (AMSL)

This aeronautical study revealed that the structure does not exceed obstruction standards and would not be a
hazard to air navigation provided the following condition(s), if any, is(are) met:

It is required that FAA Form 7460-2, Notice of Actual Construction or Alteration, be completed and returned to
this office any time the project is abandoned or:

_____ At least 10 days prior to start of construction (7460-2, Part I)
__X__ Within 5 days after the construction reaches its greatest height (7460-2, Part II)

Based on this evaluation, marking and lighting are not necessary for aviation safety. However, if marking/
lighting are accomplished on a voluntary basis, we recommend it be installed and maintained in accordance
with FAA Advisory circular 70/7460-1 K Change 2.

This determination expires on 07/05/2013 unless:

(a) extended, revised or terminated by the issuing office.
(b) the construction is subject to the licensing authority of the Federal Communications Commission

(FCC) and an application for a construction permit has been filed, as required by the FCC, within
6 months of the date of this determination. In such case, the determination expires on the date
prescribed by the FCC for completion of construction, or the date the FCC denies the application.
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NOTE: REQUEST FOR EXTENSION OF THE EFFECTIVE PERIOD OF THIS DETERMINATION MUST
BE E-FILED AT LEAST 15 DAYS PRIOR TO THE EXPIRATION DATE. AFTER RE-EVALUATION
OF CURRENT OPERATIONS IN THE AREA OF THE STRUCTURE TO DETERMINE THAT NO
SIGNIFICANT AERONAUTICAL CHANGES HAVE OCCURRED, YOUR DETERMINATION MAY BE
ELIGIBLE FOR ONE EXTENSION OF THE EFFECTIVE PERIOD.

This determination is based, in part, on the foregoing description which includes specific coordinates , heights,
frequency(ies) and power . Any changes in coordinates , heights, and frequencies or use of greater power will
void this determination. Any future construction or alteration , including increase to heights, power, or the
addition of other transmitters, requires separate notice to the FAA.

This determination does include temporary construction equipment such as cranes, derricks, etc., which may be
used during actual construction of the structure. However, this equipment shall not exceed the overall heights as
indicated above. Equipment which has a height greater than the studied structure requires separate notice to the
FAA.

This determination concerns the effect of this structure on the safe and efficient use of navigable airspace
by aircraft and does not relieve the sponsor of compliance responsibilities relating to any law, ordinance, or
regulation of any Federal, State, or local government body.

Any failure or malfunction that lasts more than thirty (30) minutes and affects a top light or flashing obstruction
light, regardless of its position, should be reported immediately to (877) 487-6867 so a Notice to Airmen
(NOTAM) can be issued. As soon as the normal operation is restored, notify the same number.

If we can be of further assistance, please contact our office at (310) 725-6557. On any future correspondence
concerning this matter, please refer to Aeronautical Study Number 2011-AWP-8427-OE.

Signature Control No: 155420794-156197302 ( DNE )
Karen McDonald
Specialist

Attachment(s)
Case Description
Map(s)
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Case Description for ASN 2011-AWP-8427-OE

transmission line towers for Quail Brush generation site -Alt Route
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Verified Map for ASN 2011-AWP-8427-OE
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Mail Processing Center
Federal Aviation Administration
Southwest Regional Office
Obstruction Evaluation Group
2601 Meacham Boulevard
Fort Worth, TX 76137

Aeronautical Study No.
2011-AWP-8428-OE

Page 1 of 5

Issued Date: 01/18/2012

Connie Farmer
Tetra Tech
143 Union Blvd
Suite 1010
Lakewood, CO 80228

** DETERMINATION OF NO HAZARD TO AIR NAVIGATION **

The Federal Aviation Administration has conducted an aeronautical study under the provisions of 49 U.S.C.,
Section 44718 and if applicable Title 14 of the Code of Federal Regulations, part 77, concerning:

Structure: Transmission Line Pole 17
Location: San Diego, CA
Latitude: 32-51-08.10N NAD 83
Longitude: 117-01-19.45W
Heights: 658 feet site elevation (SE)

90 feet above ground level (AGL)
748 feet above mean sea level (AMSL)

This aeronautical study revealed that the structure does not exceed obstruction standards and would not be a
hazard to air navigation provided the following condition(s), if any, is(are) met:

It is required that FAA Form 7460-2, Notice of Actual Construction or Alteration, be completed and returned to
this office any time the project is abandoned or:

_____ At least 10 days prior to start of construction (7460-2, Part I)
__X__ Within 5 days after the construction reaches its greatest height (7460-2, Part II)

Based on this evaluation, marking and lighting are not necessary for aviation safety. However, if marking/
lighting are accomplished on a voluntary basis, we recommend it be installed and maintained in accordance
with FAA Advisory circular 70/7460-1 K Change 2.

This determination expires on 07/18/2013 unless:

(a) extended, revised or terminated by the issuing office.
(b) the construction is subject to the licensing authority of the Federal Communications Commission

(FCC) and an application for a construction permit has been filed, as required by the FCC, within
6 months of the date of this determination. In such case, the determination expires on the date
prescribed by the FCC for completion of construction, or the date the FCC denies the application.
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NOTE: REQUEST FOR EXTENSION OF THE EFFECTIVE PERIOD OF THIS DETERMINATION MUST
BE E-FILED AT LEAST 15 DAYS PRIOR TO THE EXPIRATION DATE. AFTER RE-EVALUATION
OF CURRENT OPERATIONS IN THE AREA OF THE STRUCTURE TO DETERMINE THAT NO
SIGNIFICANT AERONAUTICAL CHANGES HAVE OCCURRED, YOUR DETERMINATION MAY BE
ELIGIBLE FOR ONE EXTENSION OF THE EFFECTIVE PERIOD.

This determination is based, in part, on the foregoing description which includes specific coordinates , heights,
frequency(ies) and power . Any changes in coordinates , heights, and frequencies or use of greater power will
void this determination. Any future construction or alteration , including increase to heights, power, or the
addition of other transmitters, requires separate notice to the FAA.

This determination does include temporary construction equipment such as cranes, derricks, etc., which may be
used during actual construction of the structure. However, this equipment shall not exceed the overall heights as
indicated above. Equipment which has a height greater than the studied structure requires separate notice to the
FAA.

This determination concerns the effect of this structure on the safe and efficient use of navigable airspace
by aircraft and does not relieve the sponsor of compliance responsibilities relating to any law, ordinance, or
regulation of any Federal, State, or local government body.

Any failure or malfunction that lasts more than thirty (30) minutes and affects a top light or flashing obstruction
light, regardless of its position, should be reported immediately to (877) 487-6867 so a Notice to Airmen
(NOTAM) can be issued. As soon as the normal operation is restored, notify the same number.

If we can be of further assistance, please contact our office at (310) 725-6557. On any future correspondence
concerning this matter, please refer to Aeronautical Study Number 2011-AWP-8428-OE.

Signature Control No: 155420796-157406494 ( DNE )
Karen McDonald
Specialist

Attachment(s)
Case Description
Map(s)
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Case Description for ASN 2011-AWP-8428-OE

transmission line towers for Quail Brush generation site - Alt Route
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Verified Map for ASN 2011-AWP-8428-OE
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Sectional Map for ASN 2011-AWP-8428-OE
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Mail Processing Center
Federal Aviation Administration
Southwest Regional Office
Obstruction Evaluation Group
2601 Meacham Boulevard
Fort Worth, TX 76137

Aeronautical Study No.
2011-AWP-8429-OE

Page 1 of 5

Issued Date: 01/18/2012

Connie Farmer
Tetra Tech
143 Union Blvd
Suite 1010
Lakewood, CO 80228

** DETERMINATION OF NO HAZARD TO AIR NAVIGATION **

The Federal Aviation Administration has conducted an aeronautical study under the provisions of 49 U.S.C.,
Section 44718 and if applicable Title 14 of the Code of Federal Regulations, part 77, concerning:

Structure: Transmission Line Pole 18
Location: San Diego, CA
Latitude: 32-51-08.39N NAD 83
Longitude: 117-01-13.12W
Heights: 661 feet site elevation (SE)

90 feet above ground level (AGL)
751 feet above mean sea level (AMSL)

This aeronautical study revealed that the structure does not exceed obstruction standards and would not be a
hazard to air navigation provided the following condition(s), if any, is(are) met:

It is required that FAA Form 7460-2, Notice of Actual Construction or Alteration, be completed and returned to
this office any time the project is abandoned or:

_____ At least 10 days prior to start of construction (7460-2, Part I)
__X__ Within 5 days after the construction reaches its greatest height (7460-2, Part II)

Based on this evaluation, marking and lighting are not necessary for aviation safety. However, if marking/
lighting are accomplished on a voluntary basis, we recommend it be installed and maintained in accordance
with FAA Advisory circular 70/7460-1 K Change 2.

This determination expires on 07/18/2013 unless:

(a) extended, revised or terminated by the issuing office.
(b) the construction is subject to the licensing authority of the Federal Communications Commission

(FCC) and an application for a construction permit has been filed, as required by the FCC, within
6 months of the date of this determination. In such case, the determination expires on the date
prescribed by the FCC for completion of construction, or the date the FCC denies the application.
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NOTE: REQUEST FOR EXTENSION OF THE EFFECTIVE PERIOD OF THIS DETERMINATION MUST
BE E-FILED AT LEAST 15 DAYS PRIOR TO THE EXPIRATION DATE. AFTER RE-EVALUATION
OF CURRENT OPERATIONS IN THE AREA OF THE STRUCTURE TO DETERMINE THAT NO
SIGNIFICANT AERONAUTICAL CHANGES HAVE OCCURRED, YOUR DETERMINATION MAY BE
ELIGIBLE FOR ONE EXTENSION OF THE EFFECTIVE PERIOD.

This determination is based, in part, on the foregoing description which includes specific coordinates , heights,
frequency(ies) and power . Any changes in coordinates , heights, and frequencies or use of greater power will
void this determination. Any future construction or alteration , including increase to heights, power, or the
addition of other transmitters, requires separate notice to the FAA.

This determination does include temporary construction equipment such as cranes, derricks, etc., which may be
used during actual construction of the structure. However, this equipment shall not exceed the overall heights as
indicated above. Equipment which has a height greater than the studied structure requires separate notice to the
FAA.

This determination concerns the effect of this structure on the safe and efficient use of navigable airspace
by aircraft and does not relieve the sponsor of compliance responsibilities relating to any law, ordinance, or
regulation of any Federal, State, or local government body.

Any failure or malfunction that lasts more than thirty (30) minutes and affects a top light or flashing obstruction
light, regardless of its position, should be reported immediately to (877) 487-6867 so a Notice to Airmen
(NOTAM) can be issued. As soon as the normal operation is restored, notify the same number.

If we can be of further assistance, please contact our office at (310) 725-6557. On any future correspondence
concerning this matter, please refer to Aeronautical Study Number 2011-AWP-8429-OE.

Signature Control No: 155420798-157406496 ( DNE )
Karen McDonald
Specialist

Attachment(s)
Case Description
Map(s)
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Case Description for ASN 2011-AWP-8429-OE

transmission line towers for Quail Brush generation site - Alt Route
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Verified Map for ASN 2011-AWP-8429-OE
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Sectional Map for ASN 2011-AWP-8429-OE
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Mail Processing Center
Federal Aviation Administration
Southwest Regional Office
Obstruction Evaluation Group
2601 Meacham Boulevard
Fort Worth, TX 76137

Aeronautical Study No.
2011-AWP-8430-OE

Page 1 of 5

Issued Date: 01/05/2012

Connie Farmer
Tetra Tech
143 Union Blvd
Suite 1010
Lakewood, CO 80228

** DETERMINATION OF NO HAZARD TO AIR NAVIGATION **

The Federal Aviation Administration has conducted an aeronautical study under the provisions of 49 U.S.C.,
Section 44718 and if applicable Title 14 of the Code of Federal Regulations, part 77, concerning:

Structure: Transmission Line Pole 1
Location: San Diego, CA
Latitude: 32-51-06.95N NAD 83
Longitude: 117-01-41.52W
Heights: 508 feet site elevation (SE)

90 feet above ground level (AGL)
598 feet above mean sea level (AMSL)

This aeronautical study revealed that the structure does not exceed obstruction standards and would not be a
hazard to air navigation provided the following condition(s), if any, is(are) met:

It is required that FAA Form 7460-2, Notice of Actual Construction or Alteration, be completed and returned to
this office any time the project is abandoned or:

_____ At least 10 days prior to start of construction (7460-2, Part I)
__X__ Within 5 days after the construction reaches its greatest height (7460-2, Part II)

Based on this evaluation, marking and lighting are not necessary for aviation safety. However, if marking/
lighting are accomplished on a voluntary basis, we recommend it be installed and maintained in accordance
with FAA Advisory circular 70/7460-1 K Change 2.

This determination expires on 07/05/2013 unless:

(a) extended, revised or terminated by the issuing office.
(b) the construction is subject to the licensing authority of the Federal Communications Commission

(FCC) and an application for a construction permit has been filed, as required by the FCC, within
6 months of the date of this determination. In such case, the determination expires on the date
prescribed by the FCC for completion of construction, or the date the FCC denies the application.
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NOTE: REQUEST FOR EXTENSION OF THE EFFECTIVE PERIOD OF THIS DETERMINATION MUST
BE E-FILED AT LEAST 15 DAYS PRIOR TO THE EXPIRATION DATE. AFTER RE-EVALUATION
OF CURRENT OPERATIONS IN THE AREA OF THE STRUCTURE TO DETERMINE THAT NO
SIGNIFICANT AERONAUTICAL CHANGES HAVE OCCURRED, YOUR DETERMINATION MAY BE
ELIGIBLE FOR ONE EXTENSION OF THE EFFECTIVE PERIOD.

This determination is based, in part, on the foregoing description which includes specific coordinates , heights,
frequency(ies) and power . Any changes in coordinates , heights, and frequencies or use of greater power will
void this determination. Any future construction or alteration , including increase to heights, power, or the
addition of other transmitters, requires separate notice to the FAA.

This determination does include temporary construction equipment such as cranes, derricks, etc., which may be
used during actual construction of the structure. However, this equipment shall not exceed the overall heights as
indicated above. Equipment which has a height greater than the studied structure requires separate notice to the
FAA.

This determination concerns the effect of this structure on the safe and efficient use of navigable airspace
by aircraft and does not relieve the sponsor of compliance responsibilities relating to any law, ordinance, or
regulation of any Federal, State, or local government body.

Any failure or malfunction that lasts more than thirty (30) minutes and affects a top light or flashing obstruction
light, regardless of its position, should be reported immediately to (877) 487-6867 so a Notice to Airmen
(NOTAM) can be issued. As soon as the normal operation is restored, notify the same number.

If we can be of further assistance, please contact our office at (310) 725-6557. On any future correspondence
concerning this matter, please refer to Aeronautical Study Number 2011-AWP-8430-OE.

Signature Control No: 155420800-156197304 ( DNE )
Karen McDonald
Specialist

Attachment(s)
Case Description
Map(s)
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Case Description for ASN 2011-AWP-8430-OE

transmission line towers for Quail Brush Generation site
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Verified Map for ASN 2011-AWP-8430-OE
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Sectional Map for ASN 2011-AWP-8430-OE
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Mail Processing Center
Federal Aviation Administration
Southwest Regional Office
Obstruction Evaluation Group
2601 Meacham Boulevard
Fort Worth, TX 76137

Aeronautical Study No.
2011-AWP-8431-OE

Page 1 of 5

Issued Date: 01/18/2012

Connie Farmer
Tetra Tech
143 Union Blvd
Suite 1010
Lakewood, CO 80228

** DETERMINATION OF NO HAZARD TO AIR NAVIGATION **

The Federal Aviation Administration has conducted an aeronautical study under the provisions of 49 U.S.C.,
Section 44718 and if applicable Title 14 of the Code of Federal Regulations, part 77, concerning:

Structure: Transmission Line Pole 11
Location: San Diego, CA
Latitude: 32-51-08.64N NAD 83
Longitude: 117-01-07.93W
Heights: 562 feet site elevation (SE)

90 feet above ground level (AGL)
652 feet above mean sea level (AMSL)

This aeronautical study revealed that the structure does not exceed obstruction standards and would not be a
hazard to air navigation provided the following condition(s), if any, is(are) met:

It is required that FAA Form 7460-2, Notice of Actual Construction or Alteration, be completed and returned to
this office any time the project is abandoned or:

_____ At least 10 days prior to start of construction (7460-2, Part I)
__X__ Within 5 days after the construction reaches its greatest height (7460-2, Part II)

Based on this evaluation, marking and lighting are not necessary for aviation safety. However, if marking/
lighting are accomplished on a voluntary basis, we recommend it be installed and maintained in accordance
with FAA Advisory circular 70/7460-1 K Change 2.

This determination expires on 07/18/2013 unless:

(a) extended, revised or terminated by the issuing office.
(b) the construction is subject to the licensing authority of the Federal Communications Commission

(FCC) and an application for a construction permit has been filed, as required by the FCC, within
6 months of the date of this determination. In such case, the determination expires on the date
prescribed by the FCC for completion of construction, or the date the FCC denies the application.
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NOTE: REQUEST FOR EXTENSION OF THE EFFECTIVE PERIOD OF THIS DETERMINATION MUST
BE E-FILED AT LEAST 15 DAYS PRIOR TO THE EXPIRATION DATE. AFTER RE-EVALUATION
OF CURRENT OPERATIONS IN THE AREA OF THE STRUCTURE TO DETERMINE THAT NO
SIGNIFICANT AERONAUTICAL CHANGES HAVE OCCURRED, YOUR DETERMINATION MAY BE
ELIGIBLE FOR ONE EXTENSION OF THE EFFECTIVE PERIOD.

This determination is based, in part, on the foregoing description which includes specific coordinates , heights,
frequency(ies) and power . Any changes in coordinates , heights, and frequencies or use of greater power will
void this determination. Any future construction or alteration , including increase to heights, power, or the
addition of other transmitters, requires separate notice to the FAA.

This determination does include temporary construction equipment such as cranes, derricks, etc., which may be
used during actual construction of the structure. However, this equipment shall not exceed the overall heights as
indicated above. Equipment which has a height greater than the studied structure requires separate notice to the
FAA.

This determination concerns the effect of this structure on the safe and efficient use of navigable airspace
by aircraft and does not relieve the sponsor of compliance responsibilities relating to any law, ordinance, or
regulation of any Federal, State, or local government body.

Any failure or malfunction that lasts more than thirty (30) minutes and affects a top light or flashing obstruction
light, regardless of its position, should be reported immediately to (877) 487-6867 so a Notice to Airmen
(NOTAM) can be issued. As soon as the normal operation is restored, notify the same number.

If we can be of further assistance, please contact our office at (310) 725-6557. On any future correspondence
concerning this matter, please refer to Aeronautical Study Number 2011-AWP-8431-OE.

Signature Control No: 155420802-157406500 ( DNE )
Karen McDonald
Specialist

Attachment(s)
Case Description
Map(s)
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Case Description for ASN 2011-AWP-8431-OE

Transmission line towers for Quail Brush generation site
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Verified Map for ASN 2011-AWP-8431-OE
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Sectional Map for ASN 2011-AWP-8431-OE
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Mail Processing Center
Federal Aviation Administration
Southwest Regional Office
Obstruction Evaluation Group
2601 Meacham Boulevard
Fort Worth, TX 76137

Aeronautical Study No.
2011-AWP-8432-OE

Page 1 of 5

Issued Date: 01/18/2012

Connie Farmer
Tetra Tech
143 Union Blvd
Suite 1010
Lakewood, CO 80228

** DETERMINATION OF NO HAZARD TO AIR NAVIGATION **

The Federal Aviation Administration has conducted an aeronautical study under the provisions of 49 U.S.C.,
Section 44718 and if applicable Title 14 of the Code of Federal Regulations, part 77, concerning:

Structure: Transmission Line Pole 12
Location: San Diego, CA
Latitude: 32-51-12.31N NAD 83
Longitude: 117-01-00.48W
Heights: 590 feet site elevation (SE)

90 feet above ground level (AGL)
680 feet above mean sea level (AMSL)

This aeronautical study revealed that the structure does not exceed obstruction standards and would not be a
hazard to air navigation provided the following condition(s), if any, is(are) met:

It is required that FAA Form 7460-2, Notice of Actual Construction or Alteration, be completed and returned to
this office any time the project is abandoned or:

_____ At least 10 days prior to start of construction (7460-2, Part I)
__X__ Within 5 days after the construction reaches its greatest height (7460-2, Part II)

Based on this evaluation, marking and lighting are not necessary for aviation safety. However, if marking/
lighting are accomplished on a voluntary basis, we recommend it be installed and maintained in accordance
with FAA Advisory circular 70/7460-1 K Change 2.

This determination expires on 07/18/2013 unless:

(a) extended, revised or terminated by the issuing office.
(b) the construction is subject to the licensing authority of the Federal Communications Commission

(FCC) and an application for a construction permit has been filed, as required by the FCC, within
6 months of the date of this determination. In such case, the determination expires on the date
prescribed by the FCC for completion of construction, or the date the FCC denies the application.
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NOTE: REQUEST FOR EXTENSION OF THE EFFECTIVE PERIOD OF THIS DETERMINATION MUST
BE E-FILED AT LEAST 15 DAYS PRIOR TO THE EXPIRATION DATE. AFTER RE-EVALUATION
OF CURRENT OPERATIONS IN THE AREA OF THE STRUCTURE TO DETERMINE THAT NO
SIGNIFICANT AERONAUTICAL CHANGES HAVE OCCURRED, YOUR DETERMINATION MAY BE
ELIGIBLE FOR ONE EXTENSION OF THE EFFECTIVE PERIOD.

This determination is based, in part, on the foregoing description which includes specific coordinates , heights,
frequency(ies) and power . Any changes in coordinates , heights, and frequencies or use of greater power will
void this determination. Any future construction or alteration , including increase to heights, power, or the
addition of other transmitters, requires separate notice to the FAA.

This determination does include temporary construction equipment such as cranes, derricks, etc., which may be
used during actual construction of the structure. However, this equipment shall not exceed the overall heights as
indicated above. Equipment which has a height greater than the studied structure requires separate notice to the
FAA.

This determination concerns the effect of this structure on the safe and efficient use of navigable airspace
by aircraft and does not relieve the sponsor of compliance responsibilities relating to any law, ordinance, or
regulation of any Federal, State, or local government body.

Any failure or malfunction that lasts more than thirty (30) minutes and affects a top light or flashing obstruction
light, regardless of its position, should be reported immediately to (877) 487-6867 so a Notice to Airmen
(NOTAM) can be issued. As soon as the normal operation is restored, notify the same number.

If we can be of further assistance, please contact our office at (310) 725-6557. On any future correspondence
concerning this matter, please refer to Aeronautical Study Number 2011-AWP-8432-OE.

Signature Control No: 155420804-157406495 ( DNE )
Karen McDonald
Specialist

Attachment(s)
Case Description
Map(s)
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Case Description for ASN 2011-AWP-8432-OE

Transmission line towers for Quail Brush Solar photovoltaic system
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Verified Map for ASN 2011-AWP-8432-OE
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Sectional Map for ASN 2011-AWP-8432-OE
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Mail Processing Center
Federal Aviation Administration
Southwest Regional Office
Obstruction Evaluation Group
2601 Meacham Boulevard
Fort Worth, TX 76137

Aeronautical Study No.
2011-AWP-8433-OE

Page 1 of 5

Issued Date: 01/18/2012

Connie Farmer
Tetra Tech
143 Union Blvd
Suite 1010
Lakewood, CO 80228

** DETERMINATION OF NO HAZARD TO AIR NAVIGATION **

The Federal Aviation Administration has conducted an aeronautical study under the provisions of 49 U.S.C.,
Section 44718 and if applicable Title 14 of the Code of Federal Regulations, part 77, concerning:

Structure: Transmission Line Pole 13
Location: San Diego, CA
Latitude: 32-51-14.98N NAD 83
Longitude: 117-00-55.20W
Heights: 684 feet site elevation (SE)

90 feet above ground level (AGL)
774 feet above mean sea level (AMSL)

This aeronautical study revealed that the structure does not exceed obstruction standards and would not be a
hazard to air navigation provided the following condition(s), if any, is(are) met:

It is required that FAA Form 7460-2, Notice of Actual Construction or Alteration, be completed and returned to
this office any time the project is abandoned or:

_____ At least 10 days prior to start of construction (7460-2, Part I)
__X__ Within 5 days after the construction reaches its greatest height (7460-2, Part II)

Based on this evaluation, marking and lighting are not necessary for aviation safety. However, if marking/
lighting are accomplished on a voluntary basis, we recommend it be installed and maintained in accordance
with FAA Advisory circular 70/7460-1 K Change 2.

This determination expires on 07/18/2013 unless:

(a) extended, revised or terminated by the issuing office.
(b) the construction is subject to the licensing authority of the Federal Communications Commission

(FCC) and an application for a construction permit has been filed, as required by the FCC, within
6 months of the date of this determination. In such case, the determination expires on the date
prescribed by the FCC for completion of construction, or the date the FCC denies the application.
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NOTE: REQUEST FOR EXTENSION OF THE EFFECTIVE PERIOD OF THIS DETERMINATION MUST
BE E-FILED AT LEAST 15 DAYS PRIOR TO THE EXPIRATION DATE. AFTER RE-EVALUATION
OF CURRENT OPERATIONS IN THE AREA OF THE STRUCTURE TO DETERMINE THAT NO
SIGNIFICANT AERONAUTICAL CHANGES HAVE OCCURRED, YOUR DETERMINATION MAY BE
ELIGIBLE FOR ONE EXTENSION OF THE EFFECTIVE PERIOD.

This determination is based, in part, on the foregoing description which includes specific coordinates , heights,
frequency(ies) and power . Any changes in coordinates , heights, and frequencies or use of greater power will
void this determination. Any future construction or alteration , including increase to heights, power, or the
addition of other transmitters, requires separate notice to the FAA.

This determination does include temporary construction equipment such as cranes, derricks, etc., which may be
used during actual construction of the structure. However, this equipment shall not exceed the overall heights as
indicated above. Equipment which has a height greater than the studied structure requires separate notice to the
FAA.

This determination concerns the effect of this structure on the safe and efficient use of navigable airspace
by aircraft and does not relieve the sponsor of compliance responsibilities relating to any law, ordinance, or
regulation of any Federal, State, or local government body.

Any failure or malfunction that lasts more than thirty (30) minutes and affects a top light or flashing obstruction
light, regardless of its position, should be reported immediately to (877) 487-6867 so a Notice to Airmen
(NOTAM) can be issued. As soon as the normal operation is restored, notify the same number.

If we can be of further assistance, please contact our office at (310) 725-6557. On any future correspondence
concerning this matter, please refer to Aeronautical Study Number 2011-AWP-8433-OE.

Signature Control No: 155420806-157406498 ( DNE )
Karen McDonald
Specialist

Attachment(s)
Case Description
Map(s)
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Case Description for ASN 2011-AWP-8433-OE

Transmission line towers for Quail Brush generation site
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Verified Map for ASN 2011-AWP-8433-OE
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Sectional Map for ASN 2011-AWP-8433-OE
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Mail Processing Center
Federal Aviation Administration
Southwest Regional Office
Obstruction Evaluation Group
2601 Meacham Boulevard
Fort Worth, TX 76137

Aeronautical Study No.
2011-AWP-8434-OE

Page 1 of 5

Issued Date: 01/18/2012

Connie Farmer
Tetra Tech
143 Union Blvd
Suite 1010
Lakewood, CO 80228

** DETERMINATION OF NO HAZARD TO AIR NAVIGATION **

The Federal Aviation Administration has conducted an aeronautical study under the provisions of 49 U.S.C.,
Section 44718 and if applicable Title 14 of the Code of Federal Regulations, part 77, concerning:

Structure: Transmission Line Pole 14
Location: San Diego, CA
Latitude: 32-51-15.84N NAD 83
Longitude: 117-00-46.55W
Heights: 528 feet site elevation (SE)

90 feet above ground level (AGL)
618 feet above mean sea level (AMSL)

This aeronautical study revealed that the structure does not exceed obstruction standards and would not be a
hazard to air navigation provided the following condition(s), if any, is(are) met:

It is required that FAA Form 7460-2, Notice of Actual Construction or Alteration, be completed and returned to
this office any time the project is abandoned or:

_____ At least 10 days prior to start of construction (7460-2, Part I)
__X__ Within 5 days after the construction reaches its greatest height (7460-2, Part II)

Based on this evaluation, marking and lighting are not necessary for aviation safety. However, if marking/
lighting are accomplished on a voluntary basis, we recommend it be installed and maintained in accordance
with FAA Advisory circular 70/7460-1 K Change 2.

This determination expires on 07/18/2013 unless:

(a) extended, revised or terminated by the issuing office.
(b) the construction is subject to the licensing authority of the Federal Communications Commission

(FCC) and an application for a construction permit has been filed, as required by the FCC, within
6 months of the date of this determination. In such case, the determination expires on the date
prescribed by the FCC for completion of construction, or the date the FCC denies the application.
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NOTE: REQUEST FOR EXTENSION OF THE EFFECTIVE PERIOD OF THIS DETERMINATION MUST
BE E-FILED AT LEAST 15 DAYS PRIOR TO THE EXPIRATION DATE. AFTER RE-EVALUATION
OF CURRENT OPERATIONS IN THE AREA OF THE STRUCTURE TO DETERMINE THAT NO
SIGNIFICANT AERONAUTICAL CHANGES HAVE OCCURRED, YOUR DETERMINATION MAY BE
ELIGIBLE FOR ONE EXTENSION OF THE EFFECTIVE PERIOD.

This determination is based, in part, on the foregoing description which includes specific coordinates , heights,
frequency(ies) and power . Any changes in coordinates , heights, and frequencies or use of greater power will
void this determination. Any future construction or alteration , including increase to heights, power, or the
addition of other transmitters, requires separate notice to the FAA.

This determination does include temporary construction equipment such as cranes, derricks, etc., which may be
used during actual construction of the structure. However, this equipment shall not exceed the overall heights as
indicated above. Equipment which has a height greater than the studied structure requires separate notice to the
FAA.

This determination concerns the effect of this structure on the safe and efficient use of navigable airspace
by aircraft and does not relieve the sponsor of compliance responsibilities relating to any law, ordinance, or
regulation of any Federal, State, or local government body.

Any failure or malfunction that lasts more than thirty (30) minutes and affects a top light or flashing obstruction
light, regardless of its position, should be reported immediately to (877) 487-6867 so a Notice to Airmen
(NOTAM) can be issued. As soon as the normal operation is restored, notify the same number.

If we can be of further assistance, please contact our office at (310) 725-6557. On any future correspondence
concerning this matter, please refer to Aeronautical Study Number 2011-AWP-8434-OE.

Signature Control No: 155420808-157406493 ( DNE )
Karen McDonald
Specialist

Attachment(s)
Case Description
Map(s)
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Case Description for ASN 2011-AWP-8434-OE

Transmission line towers for Quail Brush generation site
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Verified Map for ASN 2011-AWP-8434-OE
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Sectional Map for ASN 2011-AWP-8434-OE
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Mail Processing Center
Federal Aviation Administration
Southwest Regional Office
Obstruction Evaluation Group
2601 Meacham Boulevard
Fort Worth, TX 76137

Aeronautical Study No.
2011-AWP-8435-OE

Page 1 of 5

Issued Date: 01/05/2012

Connie Farmer
Tetra Tech
143 Union Blvd
Suite 1010
Lakewood, CO 80228

** DETERMINATION OF NO HAZARD TO AIR NAVIGATION **

The Federal Aviation Administration has conducted an aeronautical study under the provisions of 49 U.S.C.,
Section 44718 and if applicable Title 14 of the Code of Federal Regulations, part 77, concerning:

Structure: Stack Stack 1
Location: San Diego, CA
Latitude: 32-51-03.31N NAD 83
Longitude: 117-01-44.00W
Heights: 465 feet site elevation (SE)

100 feet above ground level (AGL)
565 feet above mean sea level (AMSL)

This aeronautical study revealed that the structure does not exceed obstruction standards and would not be a
hazard to air navigation provided the following condition(s), if any, is(are) met:

It is required that FAA Form 7460-2, Notice of Actual Construction or Alteration, be completed and returned to
this office any time the project is abandoned or:

_____ At least 10 days prior to start of construction (7460-2, Part I)
__X__ Within 5 days after the construction reaches its greatest height (7460-2, Part II)

Based on this evaluation, marking and lighting are not necessary for aviation safety. However, if marking/
lighting are accomplished on a voluntary basis, we recommend it be installed and maintained in accordance
with FAA Advisory circular 70/7460-1 K Change 2.

This determination expires on 07/05/2013 unless:

(a) extended, revised or terminated by the issuing office.
(b) the construction is subject to the licensing authority of the Federal Communications Commission

(FCC) and an application for a construction permit has been filed, as required by the FCC, within
6 months of the date of this determination. In such case, the determination expires on the date
prescribed by the FCC for completion of construction, or the date the FCC denies the application.
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NOTE: REQUEST FOR EXTENSION OF THE EFFECTIVE PERIOD OF THIS DETERMINATION MUST
BE E-FILED AT LEAST 15 DAYS PRIOR TO THE EXPIRATION DATE. AFTER RE-EVALUATION
OF CURRENT OPERATIONS IN THE AREA OF THE STRUCTURE TO DETERMINE THAT NO
SIGNIFICANT AERONAUTICAL CHANGES HAVE OCCURRED, YOUR DETERMINATION MAY BE
ELIGIBLE FOR ONE EXTENSION OF THE EFFECTIVE PERIOD.

This determination is based, in part, on the foregoing description which includes specific coordinates , heights,
frequency(ies) and power . Any changes in coordinates , heights, and frequencies or use of greater power will
void this determination. Any future construction or alteration , including increase to heights, power, or the
addition of other transmitters, requires separate notice to the FAA.

This determination does include temporary construction equipment such as cranes, derricks, etc., which may be
used during actual construction of the structure. However, this equipment shall not exceed the overall heights as
indicated above. Equipment which has a height greater than the studied structure requires separate notice to the
FAA.

This determination concerns the effect of this structure on the safe and efficient use of navigable airspace
by aircraft and does not relieve the sponsor of compliance responsibilities relating to any law, ordinance, or
regulation of any Federal, State, or local government body.

Any failure or malfunction that lasts more than thirty (30) minutes and affects a top light or flashing obstruction
light, regardless of its position, should be reported immediately to (877) 487-6867 so a Notice to Airmen
(NOTAM) can be issued. As soon as the normal operation is restored, notify the same number.

If we can be of further assistance, please contact our office at (310) 725-6557. On any future correspondence
concerning this matter, please refer to Aeronautical Study Number 2011-AWP-8435-OE.

Signature Control No: 155420810-156197888 ( DNE )
Karen McDonald
Specialist

Attachment(s)
Case Description
Map(s)
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Case Description for ASN 2011-AWP-8435-OE

Stacks on power plant at Quail Brush Generation site
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Mail Processing Center
Federal Aviation Administration
Southwest Regional Office
Obstruction Evaluation Group
2601 Meacham Boulevard
Fort Worth, TX 76137

Aeronautical Study No.
2011-AWP-8436-OE

Page 1 of 5

Issued Date: 01/05/2012

Connie Farmer
Tetra Tech
143 Union Blvd
Suite 1010
Lakewood, CO 80228

** DETERMINATION OF NO HAZARD TO AIR NAVIGATION **

The Federal Aviation Administration has conducted an aeronautical study under the provisions of 49 U.S.C.,
Section 44718 and if applicable Title 14 of the Code of Federal Regulations, part 77, concerning:

Structure: Stack Stack 2
Location: San Diego, CA
Latitude: 32-51-03.31N NAD 83
Longitude: 117-01-43.75W
Heights: 465 feet site elevation (SE)

100 feet above ground level (AGL)
565 feet above mean sea level (AMSL)

This aeronautical study revealed that the structure does not exceed obstruction standards and would not be a
hazard to air navigation provided the following condition(s), if any, is(are) met:

It is required that FAA Form 7460-2, Notice of Actual Construction or Alteration, be completed and returned to
this office any time the project is abandoned or:

_____ At least 10 days prior to start of construction (7460-2, Part I)
__X__ Within 5 days after the construction reaches its greatest height (7460-2, Part II)

Based on this evaluation, marking and lighting are not necessary for aviation safety. However, if marking/
lighting are accomplished on a voluntary basis, we recommend it be installed and maintained in accordance
with FAA Advisory circular 70/7460-1 K Change 2.

This determination expires on 07/05/2013 unless:

(a) extended, revised or terminated by the issuing office.
(b) the construction is subject to the licensing authority of the Federal Communications Commission

(FCC) and an application for a construction permit has been filed, as required by the FCC, within
6 months of the date of this determination. In such case, the determination expires on the date
prescribed by the FCC for completion of construction, or the date the FCC denies the application.
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NOTE: REQUEST FOR EXTENSION OF THE EFFECTIVE PERIOD OF THIS DETERMINATION MUST
BE E-FILED AT LEAST 15 DAYS PRIOR TO THE EXPIRATION DATE. AFTER RE-EVALUATION
OF CURRENT OPERATIONS IN THE AREA OF THE STRUCTURE TO DETERMINE THAT NO
SIGNIFICANT AERONAUTICAL CHANGES HAVE OCCURRED, YOUR DETERMINATION MAY BE
ELIGIBLE FOR ONE EXTENSION OF THE EFFECTIVE PERIOD.

This determination is based, in part, on the foregoing description which includes specific coordinates , heights,
frequency(ies) and power . Any changes in coordinates , heights, and frequencies or use of greater power will
void this determination. Any future construction or alteration , including increase to heights, power, or the
addition of other transmitters, requires separate notice to the FAA.

This determination does include temporary construction equipment such as cranes, derricks, etc., which may be
used during actual construction of the structure. However, this equipment shall not exceed the overall heights as
indicated above. Equipment which has a height greater than the studied structure requires separate notice to the
FAA.

This determination concerns the effect of this structure on the safe and efficient use of navigable airspace
by aircraft and does not relieve the sponsor of compliance responsibilities relating to any law, ordinance, or
regulation of any Federal, State, or local government body.

Any failure or malfunction that lasts more than thirty (30) minutes and affects a top light or flashing obstruction
light, regardless of its position, should be reported immediately to (877) 487-6867 so a Notice to Airmen
(NOTAM) can be issued. As soon as the normal operation is restored, notify the same number.

If we can be of further assistance, please contact our office at (310) 725-6557. On any future correspondence
concerning this matter, please refer to Aeronautical Study Number 2011-AWP-8436-OE.

Signature Control No: 155420812-156197897 ( DNE )
Karen McDonald
Specialist

Attachment(s)
Case Description
Map(s)
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Case Description for ASN 2011-AWP-8436-OE

Stacks on power plant at Quail Brush Generation site
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Verified Map for ASN 2011-AWP-8436-OE



Page 5 of 5

Sectional Map for ASN 2011-AWP-8436-OE



This page intentionally left blank 



Mail Processing Center
Federal Aviation Administration
Southwest Regional Office
Obstruction Evaluation Group
2601 Meacham Boulevard
Fort Worth, TX 76137

Aeronautical Study No.
2011-AWP-8437-OE

Page 1 of 5

Issued Date: 01/05/2012

Connie Farmer
Tetra Tech
143 Union Blvd
Suite 1010
Lakewood, CO 80228

** DETERMINATION OF NO HAZARD TO AIR NAVIGATION **

The Federal Aviation Administration has conducted an aeronautical study under the provisions of 49 U.S.C.,
Section 44718 and if applicable Title 14 of the Code of Federal Regulations, part 77, concerning:

Structure: Stack Stack 3
Location: San Diego, CA
Latitude: 32-51-03.31N NAD 83
Longitude: 117-01-43.50W
Heights: 465 feet site elevation (SE)

100 feet above ground level (AGL)
565 feet above mean sea level (AMSL)

This aeronautical study revealed that the structure does not exceed obstruction standards and would not be a
hazard to air navigation provided the following condition(s), if any, is(are) met:

It is required that FAA Form 7460-2, Notice of Actual Construction or Alteration, be completed and returned to
this office any time the project is abandoned or:

_____ At least 10 days prior to start of construction (7460-2, Part I)
__X__ Within 5 days after the construction reaches its greatest height (7460-2, Part II)

Based on this evaluation, marking and lighting are not necessary for aviation safety. However, if marking/
lighting are accomplished on a voluntary basis, we recommend it be installed and maintained in accordance
with FAA Advisory circular 70/7460-1 K Change 2.

This determination expires on 07/05/2013 unless:

(a) extended, revised or terminated by the issuing office.
(b) the construction is subject to the licensing authority of the Federal Communications Commission

(FCC) and an application for a construction permit has been filed, as required by the FCC, within
6 months of the date of this determination. In such case, the determination expires on the date
prescribed by the FCC for completion of construction, or the date the FCC denies the application.
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NOTE: REQUEST FOR EXTENSION OF THE EFFECTIVE PERIOD OF THIS DETERMINATION MUST
BE E-FILED AT LEAST 15 DAYS PRIOR TO THE EXPIRATION DATE. AFTER RE-EVALUATION
OF CURRENT OPERATIONS IN THE AREA OF THE STRUCTURE TO DETERMINE THAT NO
SIGNIFICANT AERONAUTICAL CHANGES HAVE OCCURRED, YOUR DETERMINATION MAY BE
ELIGIBLE FOR ONE EXTENSION OF THE EFFECTIVE PERIOD.

This determination is based, in part, on the foregoing description which includes specific coordinates , heights,
frequency(ies) and power . Any changes in coordinates , heights, and frequencies or use of greater power will
void this determination. Any future construction or alteration , including increase to heights, power, or the
addition of other transmitters, requires separate notice to the FAA.

This determination does include temporary construction equipment such as cranes, derricks, etc., which may be
used during actual construction of the structure. However, this equipment shall not exceed the overall heights as
indicated above. Equipment which has a height greater than the studied structure requires separate notice to the
FAA.

This determination concerns the effect of this structure on the safe and efficient use of navigable airspace
by aircraft and does not relieve the sponsor of compliance responsibilities relating to any law, ordinance, or
regulation of any Federal, State, or local government body.

Any failure or malfunction that lasts more than thirty (30) minutes and affects a top light or flashing obstruction
light, regardless of its position, should be reported immediately to (877) 487-6867 so a Notice to Airmen
(NOTAM) can be issued. As soon as the normal operation is restored, notify the same number.

If we can be of further assistance, please contact our office at (310) 725-6557. On any future correspondence
concerning this matter, please refer to Aeronautical Study Number 2011-AWP-8437-OE.

Signature Control No: 155420814-156197894 ( DNE )
Karen McDonald
Specialist

Attachment(s)
Case Description
Map(s)
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Case Description for ASN 2011-AWP-8437-OE

Stacks on power plant at Quail Brush Generation site
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Mail Processing Center
Federal Aviation Administration
Southwest Regional Office
Obstruction Evaluation Group
2601 Meacham Boulevard
Fort Worth, TX 76137

Aeronautical Study No.
2011-AWP-8438-OE

Page 1 of 5

Issued Date: 01/05/2012

Connie Farmer
Tetra Tech
143 Union Blvd
Suite 1010
Lakewood, CO 80228

** DETERMINATION OF NO HAZARD TO AIR NAVIGATION **

The Federal Aviation Administration has conducted an aeronautical study under the provisions of 49 U.S.C.,
Section 44718 and if applicable Title 14 of the Code of Federal Regulations, part 77, concerning:

Structure: Stack Stack 4
Location: San Diego, CA
Latitude: 32-51-03.31N NAD 83
Longitude: 117-01-43.25W
Heights: 465 feet site elevation (SE)

100 feet above ground level (AGL)
565 feet above mean sea level (AMSL)

This aeronautical study revealed that the structure does not exceed obstruction standards and would not be a
hazard to air navigation provided the following condition(s), if any, is(are) met:

It is required that FAA Form 7460-2, Notice of Actual Construction or Alteration, be completed and returned to
this office any time the project is abandoned or:

_____ At least 10 days prior to start of construction (7460-2, Part I)
__X__ Within 5 days after the construction reaches its greatest height (7460-2, Part II)

Based on this evaluation, marking and lighting are not necessary for aviation safety. However, if marking/
lighting are accomplished on a voluntary basis, we recommend it be installed and maintained in accordance
with FAA Advisory circular 70/7460-1 K Change 2.

This determination expires on 07/05/2013 unless:

(a) extended, revised or terminated by the issuing office.
(b) the construction is subject to the licensing authority of the Federal Communications Commission

(FCC) and an application for a construction permit has been filed, as required by the FCC, within
6 months of the date of this determination. In such case, the determination expires on the date
prescribed by the FCC for completion of construction, or the date the FCC denies the application.
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NOTE: REQUEST FOR EXTENSION OF THE EFFECTIVE PERIOD OF THIS DETERMINATION MUST
BE E-FILED AT LEAST 15 DAYS PRIOR TO THE EXPIRATION DATE. AFTER RE-EVALUATION
OF CURRENT OPERATIONS IN THE AREA OF THE STRUCTURE TO DETERMINE THAT NO
SIGNIFICANT AERONAUTICAL CHANGES HAVE OCCURRED, YOUR DETERMINATION MAY BE
ELIGIBLE FOR ONE EXTENSION OF THE EFFECTIVE PERIOD.

This determination is based, in part, on the foregoing description which includes specific coordinates , heights,
frequency(ies) and power . Any changes in coordinates , heights, and frequencies or use of greater power will
void this determination. Any future construction or alteration , including increase to heights, power, or the
addition of other transmitters, requires separate notice to the FAA.

This determination does include temporary construction equipment such as cranes, derricks, etc., which may be
used during actual construction of the structure. However, this equipment shall not exceed the overall heights as
indicated above. Equipment which has a height greater than the studied structure requires separate notice to the
FAA.

This determination concerns the effect of this structure on the safe and efficient use of navigable airspace
by aircraft and does not relieve the sponsor of compliance responsibilities relating to any law, ordinance, or
regulation of any Federal, State, or local government body.

Any failure or malfunction that lasts more than thirty (30) minutes and affects a top light or flashing obstruction
light, regardless of its position, should be reported immediately to (877) 487-6867 so a Notice to Airmen
(NOTAM) can be issued. As soon as the normal operation is restored, notify the same number.

If we can be of further assistance, please contact our office at (310) 725-6557. On any future correspondence
concerning this matter, please refer to Aeronautical Study Number 2011-AWP-8438-OE.

Signature Control No: 155420816-156197892 ( DNE )
Karen McDonald
Specialist

Attachment(s)
Case Description
Map(s)
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Case Description for ASN 2011-AWP-8438-OE

Stacks on power plant at Quail Brush Generation site
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Verified Map for ASN 2011-AWP-8438-OE
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Mail Processing Center
Federal Aviation Administration
Southwest Regional Office
Obstruction Evaluation Group
2601 Meacham Boulevard
Fort Worth, TX 76137

Aeronautical Study No.
2011-AWP-8439-OE

Page 1 of 5

Issued Date: 01/05/2012

Connie Farmer
Tetra Tech
143 Union Blvd
Suite 1010
Lakewood, CO 80228

** DETERMINATION OF NO HAZARD TO AIR NAVIGATION **

The Federal Aviation Administration has conducted an aeronautical study under the provisions of 49 U.S.C.,
Section 44718 and if applicable Title 14 of the Code of Federal Regulations, part 77, concerning:

Structure: Stack Stack 5
Location: San Diego, CA
Latitude: 32-51-03.31N NAD 83
Longitude: 117-01-43.00W
Heights: 465 feet site elevation (SE)

100 feet above ground level (AGL)
565 feet above mean sea level (AMSL)

This aeronautical study revealed that the structure does not exceed obstruction standards and would not be a
hazard to air navigation provided the following condition(s), if any, is(are) met:

It is required that FAA Form 7460-2, Notice of Actual Construction or Alteration, be completed and returned to
this office any time the project is abandoned or:

_____ At least 10 days prior to start of construction (7460-2, Part I)
__X__ Within 5 days after the construction reaches its greatest height (7460-2, Part II)

Based on this evaluation, marking and lighting are not necessary for aviation safety. However, if marking/
lighting are accomplished on a voluntary basis, we recommend it be installed and maintained in accordance
with FAA Advisory circular 70/7460-1 K Change 2.

This determination expires on 07/05/2013 unless:

(a) extended, revised or terminated by the issuing office.
(b) the construction is subject to the licensing authority of the Federal Communications Commission

(FCC) and an application for a construction permit has been filed, as required by the FCC, within
6 months of the date of this determination. In such case, the determination expires on the date
prescribed by the FCC for completion of construction, or the date the FCC denies the application.
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NOTE: REQUEST FOR EXTENSION OF THE EFFECTIVE PERIOD OF THIS DETERMINATION MUST
BE E-FILED AT LEAST 15 DAYS PRIOR TO THE EXPIRATION DATE. AFTER RE-EVALUATION
OF CURRENT OPERATIONS IN THE AREA OF THE STRUCTURE TO DETERMINE THAT NO
SIGNIFICANT AERONAUTICAL CHANGES HAVE OCCURRED, YOUR DETERMINATION MAY BE
ELIGIBLE FOR ONE EXTENSION OF THE EFFECTIVE PERIOD.

This determination is based, in part, on the foregoing description which includes specific coordinates , heights,
frequency(ies) and power . Any changes in coordinates , heights, and frequencies or use of greater power will
void this determination. Any future construction or alteration , including increase to heights, power, or the
addition of other transmitters, requires separate notice to the FAA.

This determination does include temporary construction equipment such as cranes, derricks, etc., which may be
used during actual construction of the structure. However, this equipment shall not exceed the overall heights as
indicated above. Equipment which has a height greater than the studied structure requires separate notice to the
FAA.

This determination concerns the effect of this structure on the safe and efficient use of navigable airspace
by aircraft and does not relieve the sponsor of compliance responsibilities relating to any law, ordinance, or
regulation of any Federal, State, or local government body.

Any failure or malfunction that lasts more than thirty (30) minutes and affects a top light or flashing obstruction
light, regardless of its position, should be reported immediately to (877) 487-6867 so a Notice to Airmen
(NOTAM) can be issued. As soon as the normal operation is restored, notify the same number.

If we can be of further assistance, please contact our office at (310) 725-6557. On any future correspondence
concerning this matter, please refer to Aeronautical Study Number 2011-AWP-8439-OE.

Signature Control No: 155420818-156197887 ( DNE )
Karen McDonald
Specialist

Attachment(s)
Case Description
Map(s)
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Case Description for ASN 2011-AWP-8439-OE

Stacks on power plant at Quail Brush Generation site
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Verified Map for ASN 2011-AWP-8439-OE
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Mail Processing Center
Federal Aviation Administration
Southwest Regional Office
Obstruction Evaluation Group
2601 Meacham Boulevard
Fort Worth, TX 76137

Aeronautical Study No.
2011-AWP-8440-OE

Page 1 of 5

Issued Date: 01/05/2012

Connie Farmer
Tetra Tech
143 Union Blvd
Suite 1010
Lakewood, CO 80228

** DETERMINATION OF NO HAZARD TO AIR NAVIGATION **

The Federal Aviation Administration has conducted an aeronautical study under the provisions of 49 U.S.C.,
Section 44718 and if applicable Title 14 of the Code of Federal Regulations, part 77, concerning:

Structure: Stack Stack 6
Location: San Diego, CA
Latitude: 32-51-03.31N NAD 83
Longitude: 117-01-42.74W
Heights: 465 feet site elevation (SE)

100 feet above ground level (AGL)
565 feet above mean sea level (AMSL)

This aeronautical study revealed that the structure does not exceed obstruction standards and would not be a
hazard to air navigation provided the following condition(s), if any, is(are) met:

It is required that FAA Form 7460-2, Notice of Actual Construction or Alteration, be completed and returned to
this office any time the project is abandoned or:

_____ At least 10 days prior to start of construction (7460-2, Part I)
__X__ Within 5 days after the construction reaches its greatest height (7460-2, Part II)

Based on this evaluation, marking and lighting are not necessary for aviation safety. However, if marking/
lighting are accomplished on a voluntary basis, we recommend it be installed and maintained in accordance
with FAA Advisory circular 70/7460-1 K Change 2.

This determination expires on 07/05/2013 unless:

(a) extended, revised or terminated by the issuing office.
(b) the construction is subject to the licensing authority of the Federal Communications Commission

(FCC) and an application for a construction permit has been filed, as required by the FCC, within
6 months of the date of this determination. In such case, the determination expires on the date
prescribed by the FCC for completion of construction, or the date the FCC denies the application.
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NOTE: REQUEST FOR EXTENSION OF THE EFFECTIVE PERIOD OF THIS DETERMINATION MUST
BE E-FILED AT LEAST 15 DAYS PRIOR TO THE EXPIRATION DATE. AFTER RE-EVALUATION
OF CURRENT OPERATIONS IN THE AREA OF THE STRUCTURE TO DETERMINE THAT NO
SIGNIFICANT AERONAUTICAL CHANGES HAVE OCCURRED, YOUR DETERMINATION MAY BE
ELIGIBLE FOR ONE EXTENSION OF THE EFFECTIVE PERIOD.

This determination is based, in part, on the foregoing description which includes specific coordinates , heights,
frequency(ies) and power . Any changes in coordinates , heights, and frequencies or use of greater power will
void this determination. Any future construction or alteration , including increase to heights, power, or the
addition of other transmitters, requires separate notice to the FAA.

This determination does include temporary construction equipment such as cranes, derricks, etc., which may be
used during actual construction of the structure. However, this equipment shall not exceed the overall heights as
indicated above. Equipment which has a height greater than the studied structure requires separate notice to the
FAA.

This determination concerns the effect of this structure on the safe and efficient use of navigable airspace
by aircraft and does not relieve the sponsor of compliance responsibilities relating to any law, ordinance, or
regulation of any Federal, State, or local government body.

Any failure or malfunction that lasts more than thirty (30) minutes and affects a top light or flashing obstruction
light, regardless of its position, should be reported immediately to (877) 487-6867 so a Notice to Airmen
(NOTAM) can be issued. As soon as the normal operation is restored, notify the same number.

If we can be of further assistance, please contact our office at (310) 725-6557. On any future correspondence
concerning this matter, please refer to Aeronautical Study Number 2011-AWP-8440-OE.

Signature Control No: 155420820-156197895 ( DNE )
Karen McDonald
Specialist

Attachment(s)
Case Description
Map(s)
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Case Description for ASN 2011-AWP-8440-OE

Stacks on power plant at Quail Brush Generation site
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Verified Map for ASN 2011-AWP-8440-OE
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Sectional Map for ASN 2011-AWP-8440-OE
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Mail Processing Center
Federal Aviation Administration
Southwest Regional Office
Obstruction Evaluation Group
2601 Meacham Boulevard
Fort Worth, TX 76137

Aeronautical Study No.
2011-AWP-8441-OE

Page 1 of 5

Issued Date: 01/05/2012

Connie Farmer
Tetra Tech
143 Union Blvd
Suite 1010
Lakewood, CO 80228

** DETERMINATION OF NO HAZARD TO AIR NAVIGATION **

The Federal Aviation Administration has conducted an aeronautical study under the provisions of 49 U.S.C.,
Section 44718 and if applicable Title 14 of the Code of Federal Regulations, part 77, concerning:

Structure: Stack Stack 7
Location: San Diego, CA
Latitude: 32-51-03.31N NAD 83
Longitude: 117-01-42.45W
Heights: 465 feet site elevation (SE)

100 feet above ground level (AGL)
565 feet above mean sea level (AMSL)

This aeronautical study revealed that the structure does not exceed obstruction standards and would not be a
hazard to air navigation provided the following condition(s), if any, is(are) met:

It is required that FAA Form 7460-2, Notice of Actual Construction or Alteration, be completed and returned to
this office any time the project is abandoned or:

_____ At least 10 days prior to start of construction (7460-2, Part I)
__X__ Within 5 days after the construction reaches its greatest height (7460-2, Part II)

Based on this evaluation, marking and lighting are not necessary for aviation safety. However, if marking/
lighting are accomplished on a voluntary basis, we recommend it be installed and maintained in accordance
with FAA Advisory circular 70/7460-1 K Change 2.

This determination expires on 07/05/2013 unless:

(a) extended, revised or terminated by the issuing office.
(b) the construction is subject to the licensing authority of the Federal Communications Commission

(FCC) and an application for a construction permit has been filed, as required by the FCC, within
6 months of the date of this determination. In such case, the determination expires on the date
prescribed by the FCC for completion of construction, or the date the FCC denies the application.
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NOTE: REQUEST FOR EXTENSION OF THE EFFECTIVE PERIOD OF THIS DETERMINATION MUST
BE E-FILED AT LEAST 15 DAYS PRIOR TO THE EXPIRATION DATE. AFTER RE-EVALUATION
OF CURRENT OPERATIONS IN THE AREA OF THE STRUCTURE TO DETERMINE THAT NO
SIGNIFICANT AERONAUTICAL CHANGES HAVE OCCURRED, YOUR DETERMINATION MAY BE
ELIGIBLE FOR ONE EXTENSION OF THE EFFECTIVE PERIOD.

This determination is based, in part, on the foregoing description which includes specific coordinates , heights,
frequency(ies) and power . Any changes in coordinates , heights, and frequencies or use of greater power will
void this determination. Any future construction or alteration , including increase to heights, power, or the
addition of other transmitters, requires separate notice to the FAA.

This determination does include temporary construction equipment such as cranes, derricks, etc., which may be
used during actual construction of the structure. However, this equipment shall not exceed the overall heights as
indicated above. Equipment which has a height greater than the studied structure requires separate notice to the
FAA.

This determination concerns the effect of this structure on the safe and efficient use of navigable airspace
by aircraft and does not relieve the sponsor of compliance responsibilities relating to any law, ordinance, or
regulation of any Federal, State, or local government body.

Any failure or malfunction that lasts more than thirty (30) minutes and affects a top light or flashing obstruction
light, regardless of its position, should be reported immediately to (877) 487-6867 so a Notice to Airmen
(NOTAM) can be issued. As soon as the normal operation is restored, notify the same number.

If we can be of further assistance, please contact our office at (310) 725-6557. On any future correspondence
concerning this matter, please refer to Aeronautical Study Number 2011-AWP-8441-OE.

Signature Control No: 155420822-156197896 ( DNE )
Karen McDonald
Specialist

Attachment(s)
Case Description
Map(s)
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Case Description for ASN 2011-AWP-8441-OE

Stacks on power plant at Quail Brush Generation site
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Verified Map for ASN 2011-AWP-8441-OE



Page 5 of 5

Sectional Map for ASN 2011-AWP-8441-OE
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Mail Processing Center
Federal Aviation Administration
Southwest Regional Office
Obstruction Evaluation Group
2601 Meacham Boulevard
Fort Worth, TX 76137

Aeronautical Study No.
2011-AWP-8442-OE

Page 1 of 5

Issued Date: 01/05/2012

Connie Farmer
Tetra Tech
143 Union Blvd
Suite 1010
Lakewood, CO 80228

** DETERMINATION OF NO HAZARD TO AIR NAVIGATION **

The Federal Aviation Administration has conducted an aeronautical study under the provisions of 49 U.S.C.,
Section 44718 and if applicable Title 14 of the Code of Federal Regulations, part 77, concerning:

Structure: Stack Stack 8
Location: San Diego, CA
Latitude: 32-51-03.31N NAD 83
Longitude: 117-01-41.20W
Heights: 456 feet site elevation (SE)

100 feet above ground level (AGL)
556 feet above mean sea level (AMSL)

This aeronautical study revealed that the structure does not exceed obstruction standards and would not be a
hazard to air navigation provided the following condition(s), if any, is(are) met:

It is required that FAA Form 7460-2, Notice of Actual Construction or Alteration, be completed and returned to
this office any time the project is abandoned or:

_____ At least 10 days prior to start of construction (7460-2, Part I)
__X__ Within 5 days after the construction reaches its greatest height (7460-2, Part II)

Based on this evaluation, marking and lighting are not necessary for aviation safety. However, if marking/
lighting are accomplished on a voluntary basis, we recommend it be installed and maintained in accordance
with FAA Advisory circular 70/7460-1 K Change 2.

This determination expires on 07/05/2013 unless:

(a) extended, revised or terminated by the issuing office.
(b) the construction is subject to the licensing authority of the Federal Communications Commission

(FCC) and an application for a construction permit has been filed, as required by the FCC, within
6 months of the date of this determination. In such case, the determination expires on the date
prescribed by the FCC for completion of construction, or the date the FCC denies the application.
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NOTE: REQUEST FOR EXTENSION OF THE EFFECTIVE PERIOD OF THIS DETERMINATION MUST
BE E-FILED AT LEAST 15 DAYS PRIOR TO THE EXPIRATION DATE. AFTER RE-EVALUATION
OF CURRENT OPERATIONS IN THE AREA OF THE STRUCTURE TO DETERMINE THAT NO
SIGNIFICANT AERONAUTICAL CHANGES HAVE OCCURRED, YOUR DETERMINATION MAY BE
ELIGIBLE FOR ONE EXTENSION OF THE EFFECTIVE PERIOD.

This determination is based, in part, on the foregoing description which includes specific coordinates , heights,
frequency(ies) and power . Any changes in coordinates , heights, and frequencies or use of greater power will
void this determination. Any future construction or alteration , including increase to heights, power, or the
addition of other transmitters, requires separate notice to the FAA.

This determination does include temporary construction equipment such as cranes, derricks, etc., which may be
used during actual construction of the structure. However, this equipment shall not exceed the overall heights as
indicated above. Equipment which has a height greater than the studied structure requires separate notice to the
FAA.

This determination concerns the effect of this structure on the safe and efficient use of navigable airspace
by aircraft and does not relieve the sponsor of compliance responsibilities relating to any law, ordinance, or
regulation of any Federal, State, or local government body.

Any failure or malfunction that lasts more than thirty (30) minutes and affects a top light or flashing obstruction
light, regardless of its position, should be reported immediately to (877) 487-6867 so a Notice to Airmen
(NOTAM) can be issued. As soon as the normal operation is restored, notify the same number.

If we can be of further assistance, please contact our office at (310) 725-6557. On any future correspondence
concerning this matter, please refer to Aeronautical Study Number 2011-AWP-8442-OE.

Signature Control No: 155420824-156197893 ( DNE )
Karen McDonald
Specialist
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Mail Processing Center
Federal Aviation Administration
Southwest Regional Office
Obstruction Evaluation Group
2601 Meacham Boulevard
Fort Worth, TX 76137

Aeronautical Study No.
2011-AWP-8443-OE

Page 1 of 5

Issued Date: 01/05/2012

Connie Farmer
Tetra Tech
143 Union Blvd
Suite 1010
Lakewood, CO 80228

** DETERMINATION OF NO HAZARD TO AIR NAVIGATION **

The Federal Aviation Administration has conducted an aeronautical study under the provisions of 49 U.S.C.,
Section 44718 and if applicable Title 14 of the Code of Federal Regulations, part 77, concerning:

Structure: Stack Stack 9
Location: San Diego, CA
Latitude: 32-51-03.31N NAD 83
Longitude: 117-01-40.94W
Heights: 465 feet site elevation (SE)

100 feet above ground level (AGL)
565 feet above mean sea level (AMSL)

This aeronautical study revealed that the structure does not exceed obstruction standards and would not be a
hazard to air navigation provided the following condition(s), if any, is(are) met:

It is required that FAA Form 7460-2, Notice of Actual Construction or Alteration, be completed and returned to
this office any time the project is abandoned or:

_____ At least 10 days prior to start of construction (7460-2, Part I)
__X__ Within 5 days after the construction reaches its greatest height (7460-2, Part II)

Based on this evaluation, marking and lighting are not necessary for aviation safety. However, if marking/
lighting are accomplished on a voluntary basis, we recommend it be installed and maintained in accordance
with FAA Advisory circular 70/7460-1 K Change 2.

This determination expires on 07/05/2013 unless:

(a) extended, revised or terminated by the issuing office.
(b) the construction is subject to the licensing authority of the Federal Communications Commission

(FCC) and an application for a construction permit has been filed, as required by the FCC, within
6 months of the date of this determination. In such case, the determination expires on the date
prescribed by the FCC for completion of construction, or the date the FCC denies the application.
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NOTE: REQUEST FOR EXTENSION OF THE EFFECTIVE PERIOD OF THIS DETERMINATION MUST
BE E-FILED AT LEAST 15 DAYS PRIOR TO THE EXPIRATION DATE. AFTER RE-EVALUATION
OF CURRENT OPERATIONS IN THE AREA OF THE STRUCTURE TO DETERMINE THAT NO
SIGNIFICANT AERONAUTICAL CHANGES HAVE OCCURRED, YOUR DETERMINATION MAY BE
ELIGIBLE FOR ONE EXTENSION OF THE EFFECTIVE PERIOD.

This determination is based, in part, on the foregoing description which includes specific coordinates , heights,
frequency(ies) and power . Any changes in coordinates , heights, and frequencies or use of greater power will
void this determination. Any future construction or alteration , including increase to heights, power, or the
addition of other transmitters, requires separate notice to the FAA.

This determination does include temporary construction equipment such as cranes, derricks, etc., which may be
used during actual construction of the structure. However, this equipment shall not exceed the overall heights as
indicated above. Equipment which has a height greater than the studied structure requires separate notice to the
FAA.

This determination concerns the effect of this structure on the safe and efficient use of navigable airspace
by aircraft and does not relieve the sponsor of compliance responsibilities relating to any law, ordinance, or
regulation of any Federal, State, or local government body.

Any failure or malfunction that lasts more than thirty (30) minutes and affects a top light or flashing obstruction
light, regardless of its position, should be reported immediately to (877) 487-6867 so a Notice to Airmen
(NOTAM) can be issued. As soon as the normal operation is restored, notify the same number.

If we can be of further assistance, please contact our office at (310) 725-6557. On any future correspondence
concerning this matter, please refer to Aeronautical Study Number 2011-AWP-8443-OE.

Signature Control No: 155420826-156197889 ( DNE )
Karen McDonald
Specialist
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Mail Processing Center
Federal Aviation Administration
Southwest Regional Office
Obstruction Evaluation Group
2601 Meacham Boulevard
Fort Worth, TX 76137

Aeronautical Study No.
2011-AWP-8444-OE

Page 1 of 5

Issued Date: 01/05/2012

Connie Farmer
Tetra Tech
143 Union Blvd
Suite 1010
Lakewood, CO 80228

** DETERMINATION OF NO HAZARD TO AIR NAVIGATION **

The Federal Aviation Administration has conducted an aeronautical study under the provisions of 49 U.S.C.,
Section 44718 and if applicable Title 14 of the Code of Federal Regulations, part 77, concerning:

Structure: Stack Stack 10
Location: San Diego, CA
Latitude: 32-51-03.31N NAD 83
Longitude: 117-01-40.69W
Heights: 465 feet site elevation (SE)

100 feet above ground level (AGL)
565 feet above mean sea level (AMSL)

This aeronautical study revealed that the structure does not exceed obstruction standards and would not be a
hazard to air navigation provided the following condition(s), if any, is(are) met:

It is required that FAA Form 7460-2, Notice of Actual Construction or Alteration, be completed and returned to
this office any time the project is abandoned or:

_____ At least 10 days prior to start of construction (7460-2, Part I)
__X__ Within 5 days after the construction reaches its greatest height (7460-2, Part II)

Based on this evaluation, marking and lighting are not necessary for aviation safety. However, if marking/
lighting are accomplished on a voluntary basis, we recommend it be installed and maintained in accordance
with FAA Advisory circular 70/7460-1 K Change 2.

This determination expires on 07/05/2013 unless:

(a) extended, revised or terminated by the issuing office.
(b) the construction is subject to the licensing authority of the Federal Communications Commission

(FCC) and an application for a construction permit has been filed, as required by the FCC, within
6 months of the date of this determination. In such case, the determination expires on the date
prescribed by the FCC for completion of construction, or the date the FCC denies the application.
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NOTE: REQUEST FOR EXTENSION OF THE EFFECTIVE PERIOD OF THIS DETERMINATION MUST
BE E-FILED AT LEAST 15 DAYS PRIOR TO THE EXPIRATION DATE. AFTER RE-EVALUATION
OF CURRENT OPERATIONS IN THE AREA OF THE STRUCTURE TO DETERMINE THAT NO
SIGNIFICANT AERONAUTICAL CHANGES HAVE OCCURRED, YOUR DETERMINATION MAY BE
ELIGIBLE FOR ONE EXTENSION OF THE EFFECTIVE PERIOD.

This determination is based, in part, on the foregoing description which includes specific coordinates , heights,
frequency(ies) and power . Any changes in coordinates , heights, and frequencies or use of greater power will
void this determination. Any future construction or alteration , including increase to heights, power, or the
addition of other transmitters, requires separate notice to the FAA.

This determination does include temporary construction equipment such as cranes, derricks, etc., which may be
used during actual construction of the structure. However, this equipment shall not exceed the overall heights as
indicated above. Equipment which has a height greater than the studied structure requires separate notice to the
FAA.

This determination concerns the effect of this structure on the safe and efficient use of navigable airspace
by aircraft and does not relieve the sponsor of compliance responsibilities relating to any law, ordinance, or
regulation of any Federal, State, or local government body.

Any failure or malfunction that lasts more than thirty (30) minutes and affects a top light or flashing obstruction
light, regardless of its position, should be reported immediately to (877) 487-6867 so a Notice to Airmen
(NOTAM) can be issued. As soon as the normal operation is restored, notify the same number.

If we can be of further assistance, please contact our office at (310) 725-6557. On any future correspondence
concerning this matter, please refer to Aeronautical Study Number 2011-AWP-8444-OE.

Signature Control No: 155420828-156197891 ( DNE )
Karen McDonald
Specialist
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Mail Processing Center
Federal Aviation Administration
Southwest Regional Office
Obstruction Evaluation Group
2601 Meacham Boulevard
Fort Worth, TX 76137

Aeronautical Study No.
2011-AWP-8445-OE

Page 1 of 5

Issued Date: 01/05/2012

Connie Farmer
Tetra Tech
143 Union Blvd
Suite 1010
Lakewood, CO 80228

** DETERMINATION OF NO HAZARD TO AIR NAVIGATION **

The Federal Aviation Administration has conducted an aeronautical study under the provisions of 49 U.S.C.,
Section 44718 and if applicable Title 14 of the Code of Federal Regulations, part 77, concerning:

Structure: Stack Stack 11
Location: San Diego, CA
Latitude: 32-51-03.31N NAD 83
Longitude: 117-01-40.44W
Heights: 465 feet site elevation (SE)

100 feet above ground level (AGL)
565 feet above mean sea level (AMSL)

This aeronautical study revealed that the structure does not exceed obstruction standards and would not be a
hazard to air navigation provided the following condition(s), if any, is(are) met:

It is required that FAA Form 7460-2, Notice of Actual Construction or Alteration, be completed and returned to
this office any time the project is abandoned or:

_____ At least 10 days prior to start of construction (7460-2, Part I)
__X__ Within 5 days after the construction reaches its greatest height (7460-2, Part II)

Based on this evaluation, marking and lighting are not necessary for aviation safety. However, if marking/
lighting are accomplished on a voluntary basis, we recommend it be installed and maintained in accordance
with FAA Advisory circular 70/7460-1 K Change 2.

This determination expires on 07/05/2013 unless:

(a) extended, revised or terminated by the issuing office.
(b) the construction is subject to the licensing authority of the Federal Communications Commission

(FCC) and an application for a construction permit has been filed, as required by the FCC, within
6 months of the date of this determination. In such case, the determination expires on the date
prescribed by the FCC for completion of construction, or the date the FCC denies the application.



Page 2 of 5

NOTE: REQUEST FOR EXTENSION OF THE EFFECTIVE PERIOD OF THIS DETERMINATION MUST
BE E-FILED AT LEAST 15 DAYS PRIOR TO THE EXPIRATION DATE. AFTER RE-EVALUATION
OF CURRENT OPERATIONS IN THE AREA OF THE STRUCTURE TO DETERMINE THAT NO
SIGNIFICANT AERONAUTICAL CHANGES HAVE OCCURRED, YOUR DETERMINATION MAY BE
ELIGIBLE FOR ONE EXTENSION OF THE EFFECTIVE PERIOD.

This determination is based, in part, on the foregoing description which includes specific coordinates , heights,
frequency(ies) and power . Any changes in coordinates , heights, and frequencies or use of greater power will
void this determination. Any future construction or alteration , including increase to heights, power, or the
addition of other transmitters, requires separate notice to the FAA.

This determination does include temporary construction equipment such as cranes, derricks, etc., which may be
used during actual construction of the structure. However, this equipment shall not exceed the overall heights as
indicated above. Equipment which has a height greater than the studied structure requires separate notice to the
FAA.

This determination concerns the effect of this structure on the safe and efficient use of navigable airspace
by aircraft and does not relieve the sponsor of compliance responsibilities relating to any law, ordinance, or
regulation of any Federal, State, or local government body.

Any failure or malfunction that lasts more than thirty (30) minutes and affects a top light or flashing obstruction
light, regardless of its position, should be reported immediately to (877) 487-6867 so a Notice to Airmen
(NOTAM) can be issued. As soon as the normal operation is restored, notify the same number.

If we can be of further assistance, please contact our office at (310) 725-6557. On any future correspondence
concerning this matter, please refer to Aeronautical Study Number 2011-AWP-8445-OE.

Signature Control No: 155420830-156197890 ( DNE )
Karen McDonald
Specialist
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Prevention of Significant Deterioration Permit Application for 

the Quail Brush Power Project 

Table of Contents 

Section 1 EPA Region IX Completeness Criteria 

Section 2 Applicant In formation and Project Description (AFC Section 2.0) 

Section 3 Air Quality Analysis (AFC Section 4.7) 

Section 4 Public Health Analysis (AFe Section 4.8) 

Section 5 Air Quality and Public Health Support Appendices (AFC Appendix F) 

A copy of the complete Application for Certification as submitted to the California Energy 
Com mission has been supplied to EPA Region IX staff as resource document for the 
enclosed PSD Pcr'mit application. The AFC in its entirety is incorporated by reference into 

this applic~ltion. 



Section 1 

EP A Region IX Completeness Criteria 



DRAFT PSD Application Completeness Criteria 

A Applicant information 52.2 1(n) Yes application. 

are 
following two situations: provided in the Sections 3 and 4 

I Emissions from the I· for pollutants listed in 52.21(bX23Xi) that are of the application, as well as in 
0 52.2 1(n) Yes also HAPs (e.g., lead); and Appendix F. I ofseetion 5. 

proposed project • in the environmental portion of the BACT 
analysis when the top control technology is 

linated. 
Section 5 of 

E I Control Technology 52.210) Yes analysis. the application. 
; 

The application guidelines will be revised 10 provide Air quality monitoring data is 

F I Air quality data 52.2 1(k) Yes general guidance on PM2.5. provided in the application for 
Dr.,. ') <:. See the Air Quahty 

l. 
et assessments 

Air Quality Impact general guidance on PM2.5. are provided for both PM I 0 and 

G, H I Analysis (Class I and 
52.2 1(h), (k), Yes PM2.5. See the Air Quality 

II) (I), (m), (P) analysis in Section 3 and 
Appendices F.2 and F.3 in Section 
5 of the aE:E:lication. 
See the Air Quality modeling and 
impact assessment in the Air 

Additional Impact 
52.21(0) Yes I Quality analysis in Section 3 of 

Analysis the application and Appendices 
F.2 and F.3 in Section 5 of the 
a lication. 

as See the LORS sections and t, 
J I other- rel!u lalions (i.e .. I None No I part·ofthe PSD application. in the Air Quality and Public 



NESHA P) i.e .• (Sections 3 and 4), 

K Business 
40 eFR Part 2 No 

No such claims are made. 
confidentiality claims 

-. 

We strongly recommend that the applicant provide a See Sect ion 4.12 (Biological 

L 
Endangered Species 

ESA No Yes 
biological assessment as part afthe P$D application Resources) of the AFC provided, 

Act (ESA) obligations so that the penn it is issued in a timely manner. as we ll as Appendices H.I through 
H.6 of the AFC prov ided. 

Public notice Public notifications wi ll be 
information (i.e .. handled by the CEC and the San 

M 
city/county 

124.10(cX l(vii) No .- Diego APeD. 
executives, planning 
agencies, Indian 
govern ing bodies)_ 

A copy of the complete Application for Certification as submitted to the California Energy Commission has been supplied to EPA Region IX 
staff as resource document for the PSD Permit application. The AFC in its entirety is incorporated by reference into this application. 
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Applicant Information: 

Quail Brush Genco, LLC 
9405 Arrowpoint Blvd. 
Charlotte, NC. 28273 

Contacts: 

C. Richard Neff 
V.P. -EI-lS 
Cogentrix Energy, LLC 
9405 Arrowpoint Blvd. 
Charlotte, NC. 28273 
704-672-2818 

Richard W. Gray, Jr. 
Vice President 
Quail Brush Genco, LLC 
9405 Arrowpoint Blvd. 
Charlotte, NC. 28273 
704-672-2823 
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2.0 Project Description 

2.0 PROJECT DESCRIPTION 

2.1 INTRODUCTION AND OVERVIEW 

The proposed Quail Brush Generation Project (Project) will be a nominal 1 00~megawatt (MW) 
intermediate/peaking load electrical generating facility employing a set of eleven (11) natural 
gas~fired reciprocating engine generators that provide flexibility in meeting the generation needs 
of San Diego Gas and Electric (SDG&E). The Project has a long~term Power Purchase Tolling 
Agreement (PPA) wilh SDG&E as a result of a 2009 Requesl for Offers (RFO). The Projecl will 
support SDG&E's efforts to increase reliance on wind , solar and other renewable energy 
resources. It will provide peaking and load~shaping power to the grid, along with several 
ancillary services intended to assure system reliability within the SoG&E service area. 

The Project will be located in the City of San Diego, California, west of the City of Santee, south 
of the Sycamore Landfill and north of State Route 52. The portion of the Project where the 
power plant (plant) will be constructed is approximately 11 acres and is located within a 21 .6~ 

acre privately owned parcel optioned by Development Land Holdings, LLC. The Project 
company Quail Brush Genco, LLC (Applicant), and Development Land Holdings are wholly 
owned subsidiaries of Cogentrix Energy, LLC. Additional Project components located beyond 
the plant site include a 230 kilovolt (kV) generation tie-line (gen tie), utili ty swltchyard, and 
natural gas pipeline lateral. 

The Project will provide unique flexibility to dispatch in increments of 5" to 10 percent of its total 
capacity , while maintaining high efficiency across the entire load range. In this respect , it 
compares very favorably to a similarly sized plant consisting of one or two simple-cycle 
combustion turbines, which would have a much lower turn-down ratio and therefore operate at 
reduced efficiencies as total plant output is reduced to match demand and output of variable 
generating resources, such as wind and solar. The high efficiency of the proposed Project 
across its entire load range, coupled with its fast-starting and fast-ramping design, suggest that 
the Project will be dispatched with increasing frequency as SOG&E moves to increase its 
reliance upon renewable generation sources and achieve California's ambitious Renewable 
Performance Standards (RPS) . 

In addition, the proposed Project will use very little water since the Wartsila engines use a 
closed loop cooling system. A demineralizing system will not be required since there is no 
requirement for purified water. Site water usage will be primarily for fire protection, personal 
consumption, sanitary purposes. landscape irrigation, and wash~down cleaning. As a result, site 
consumption will average approximately 1.0 gallon per minute (gpm) or 1.61 acre feet per year 
(afy). Section 2.3.6 includes additional details about water supply. 

The major features associated with the installation of the proposed Project include the fol lowing: 

• Eleven (11) nominal 9.3 MW (gross) Wartsila model 20V34SG natural gas~fired 

reCiprocating engines; 

• Eleven (11 ) separate state-of-the-art air pollution control systems representing Best 
Available Control Technology (BACT), one system for each of the 11 reciprocating 
engines, cons isting of a selective catalytic reduction (SCR) unit for oxides of nitrogen 
(NOx) control and an oxidation catalyst unit for control of carbon monoxide (CO) and 
precursor organic compounds (POC); 

2·1 Quail Brush Generation Project 
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• Eleven (11) approximately 48-inch diameter x 100-foot tall stacks, each with a separate 
continuous emissions monitoring system (CEMS); 

• Acoustically engineered building enclosing all 11 reciprocating engines; 

• Closed loop cooling system consisting of multiple fan·cooled radiator assemblies outside 
of the engine building; 

• One (1) urea storage tank, approximately 20,000 gallons, and a handling system serving 
the SCR units; 

• One (1) 4 million British thermal units per hour (MMBtu/hr) natural gas-fired heater, used 
for heating of the natural gas fuel to the reciprocating engines; 

• One (1) 4 MMBtu/hr natural gas-fired heater, used for heating of the engine cooling 
water system for 1 O-minute start capability ; 

• One (1) engine standby heater; 

• One (1) new lube oil tank, approximately 10,000 gallons; 

• One (1) used lube oil tank, approximately 10,000 gallons; 

• One (1) maintenance service oil tank, approximately 6,000 gallons; 

• Two (2) maintenance water tanks, approximately 5,000 gallons each; 

• Two (2) bunkered wastewater holding tanks, approximately 3,000 gallons each; 

• One (1) fire water tank, approximately 600,000 gallons, and associated fi re water 
system,; 

• One (1 ) diesel fueled fire pump engine, rated at approximately 144 boiler horse power 
unit (bhp) ; 

• One (1) diesel storage tank, approximately 250 gallons; 

• One (1 ) domestic water storage tank, approximately 10,000 gallons; 

• Onsite septic tank and tile field ; 

• Plant site access road; 

• Onsite 230kV facility switchyard including switchgear and the main voltage step-up 
transformer, switchgear, circuit breakers, and disconnects; 

• Approximately 1 mile of 230kV single-circuit gen tie between the Project and the 
anticipated Point of interconnection (POI) to the existing San Diego Gas & Electric 
(SDG&E) Miguel to Mission 230kV transmission line situated west of the plant site; 

" New SDG&E 230kV utility switch yard at the POI configured as a line-break of the 
existing SDG&E 230kV transmission line that will include circuit breakers and 
disconnects, and an access road; 

• Approximately 2,200 feet of 8-inch diameter natura! gas pipeline lateral between the 
Project site and the existing SDG&E 20-inch diameter high pressure natural gas pipeline 
located across Mast Avenue from the landfill entrance and associated onsite metering 
station; 

• Chain-link security fencing enclosing the facility with a secured entrance on the access 
road leading from Sycamore Landfill Road to the facility; 

• Chain-link security fencing enclosing the utility switchyard at the POI; and 
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• Temporary construction laydown and parking areas that are proposed to be located on 
previously disturbed Sycamore l andfill property approximately one-half mile from the 
plant site (approximately 5 acres is required), subject to the approval of the property 
owner, Sycamore landfill , Inc. A truck turnout for equipment unloading/loading will be 
located along Sycamore landfill Road adjacent to the plant site. Additional construction 
personnel parking will be located offsite with shuttle service to the Project site. 

The preliminary details for structural design are discussed in design criteria found in 
Appendices B2 and B7. Summary descriptions of the design criteria are included in the following 
appendices; 

• Appendix 81 - Civil Engineering Design Criteria 

• Appendix 82 - Structural Engineering Design Criteria 

• Appendix 83 - Mechanical Engineering Design Criteria 

• Appendix B4 - Electrical Engineering Design Criteria 

• Appendix B5 - Control Engineering Design Criteria 

• Appendix B6 - Chemical Engineering Design Criteria 

• Appendix B7 - Geologic and Foundation Design Criteria 

The proposed Project site is located in the City of San Diego, California on land immediately 
south and west of the Sycamore landfill (Figure 2.1-1). The property tax assessor designation 
for the plant site parcel is APN 366-081-42. The parcel is located in an area currently zoned 
RS-1-8 (single family residential use). The Applicant is currently seeking a zoning change and 
community plan amendment to allow for development of the proposed faci lity . The City of San 
Diego will be processing the zoning change concurrently with the CEC siting and permitting 
effort. The proposed Project is located within Township 15 South , Range 1 West, Section 7, 
Township 15 South, Range 2 West, Section 12, and un sectioned portions of the EI Cajon and 
Mission San Diego land Grants, within the l a Mesa, California, United States Geological 
Survey (USGS) 7.5-minute topographic quadrangle map. The legal description of the proposed 
plant site parcel is provided in Appendix A2. A list of current assessor's parcel numbers and 
owners' names and addresses for aU parcels within 1,000 feet of the plant site parcel 
boundaries or within 500 feet of the Project linear facilit ies is provided in Appendix A 1. 

The proposed Project is sited to minimize engineering constraints, site geology, electric 
transmission constraints, waste and fuel constra ints, and environmental impacts, including 
stabilizing construction disturbance. Figure 2.1-2 provides an aerial photograph of the proposed 
Project showing the locations of the proposed plant site and other components including the gen 
tie, utility switchyard, and natural gas pipeline lateral in relationship to the surrounding area. To 
the immediate south of the Project is SR 52. To the immediate north is the Sycamore landfill. 
The City of Santee is located to the east of the Project. 

The proposed approximately 5-acre temporary construction laydown and parking area are 
proposed to be located on previously disturbed Sycamore landfill property approximately one· 
half mi le from the plant site, subject to the approval of the property owner, Sycamore l andfill, 
Inc .. Additional construction personnel parking will be located offsite on Mission Gorge Road 
with shuttle service to construction areas. 
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The proposed Project will connect to the SDG&E 230kV electric transmission system via the 
gen tie to the utility switchyard, which is anticipated to be located approximately 1 mile 
northwest of the plant site . The utility switchyard and the entire run of 230kV gen tie are 
proposed to be located on property owned by the Sycamore Landfill subject to the approval of 
the property owner, Sycamore Landfill , Inc. The proposed 230kV gen tie route would run north 
on property owned by Sycamore Landfill , east of Sycamore Landfill Road for approximately 
2,600 feet , then cross the road and run northwest for approximately 2,600 feet to the utility 
switchyard, subject to the approval of the property owner, Sycamore Landfill , Inc. Additional 
details on the transmission system are included in Section 2.5. 

The proposed Project will connect to the existing 20-inch diameter SDG&E natural gas pipeline 
that is located 2,200 feet away from the proposed plant site at the intersection of Mast 
Boulevard and Sycamore Landfill Road within the City of Santee. From the tie-in point, the 
Project's 8-inch natural gas pipeline lateral will generally follow Sycamore Landfill Road to the 
proposed plant site. Section 2.3.5 includes additional details about the natural gas fuel supply. 

The proposed Project occurs in an area with a mild semi-arid climate; therefore, there are no 
adverse meteorological or climate conditions that would require special engineering measures. 
Several engineering investigations and studies have been conducted to support the development 
of the Project design. Geology and geologic hazards have been evaluated as described in Section 
4.16, Geologic Hazards and Resources. A Preliminary Geological/Geotechnical Investigation 
(Geotechnical Report) for the plant site performed by Petra Geotechnical Inc., is included in 
Appendix J. A final geotechnical report will be prepared in the first or second quarter of 2012. The 
resulting report will be provided to the California Energy Commission (CEC) in a future submittal. 

The Geotechnical Report deems the Project site to be suitable for the proposed development. 
The site's existing slope is 16 percent. Approximately 150,000 cubic yards of cut and fill will be 
required to grade the site. Provided the site grading is performed in accordance with the 
recommendations of the Geotechnical Report, the use of conventional shallow foundations , rigid 
mat or structural slab foundations are considered feasible for support of the various structural 
elements of the facility. Soli conditions have been evaluated as described in Section 4.14, Soil 
Resources. Based on the results of these engineering investigations and studies there are no 
adverse site conditions that would require special engineering or pose any unmitigated hazard 
to the Project. In addition to these engineering investigations, a number of environmental 
evaluations have been conducted as described in Section 4.0, Environmental Information, and 
the results of these studies have been considered in the development of the conceptual Project 
design. 

2.2 FACILITY NEED 

The Project will help serve the peak demand and transmission reliability needs of SDG&E. The 
flexibility , efficiency and operational benefits of the Project will assist SDG&E to effectively meet 
its customers' needs at times of high energy demand and wi ll support the variabili ty of 
renewable energy sources, such as wind or solar. 

The Applicant has entered into a long-term (20-year) Power Purchase Tolling Agreement (PPA) 
with SDG&E resulting from the utility's 2009 competitive solicitation for new generating 
resources. The Request for Offers (RFO) sought several types of energy products to support 
reliability within SDG&E's service territory, supply energy to bundled customers, meet Resource 
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Adequacy requirements and provide other portfolio needs. The requested energy products in 
the RFO included peaking facilities (such as the Project), demand-side management, and 
renewable resource generation. In particular, the RFO sought projects that would be online no 
later than October 1, 2014, have an annual capacity of at least 30 percent and an availability of 
at least 98 percent. The RFO also specified that SDG&E was seeking flexible resources that 
would be capable of providing regulation during the morning and evening ramps and/or units 
that can be started and shutdown as needed . It also emphasized the importance of quick start 
operations and black start capability. 

The Project is designed to specifically satisfy the needs identified by SDG&E: it is expected to 
begin delivering electric power in mid-2014 and will provide SDG&E and the San Diego area for 
more peaking and load-shaping generation for both the short and long term. By necessity, 
peaking plants must be able to start quickly and adjust load levels easily. In particular, SDG&E 
needs peaking facilities to support renewable energy generation, including generation from 
wind, hydroelectric, and solar facilities , that have variable outputs. When the output of the 
renewable resources decreases, the Project can be dispatched quickly. Conversely, when the 
output of renewable resources increases, the Project can be ramped down quickly and still 
operate efficiently with the lower load. The design of the project as consisting of mu!ti"ple 
reciprocating engines, as opposed to one or two combustion turbines, provides unique flexibility , 
while still achieving higher efficiencies across the entire load range. The Project can thus 
support further integration of renewable resources into SOG&E's generation portfolio, and assist 
statewide goals calling for increased reliance on renewable energ y. 

Additionally, the design of the Project will allow it provide several ancillary services necessary 
for reliability of the grid operated by the California Independent System Operator (CAl SO) within 
SOG&E's service territory. These services include: (1) regulation service (regulation up and 
regulation down) to allow the CAISO balancing authority area to meet reliability standards set by 
the North American Electric Reliabil ity Corporation (NERC) and the Western Electricity 
Coordinating Council (WECC); (2) spinning and non-spinning reserves to help maintain 
contingency capacity and energy on the grid; and (3) voltage support to help maintain requ ired 
voltage levels and reactive margins on the grid within NERC and WECC reliability standards. 
Provision of such services requi res the Project to be under the direct control of CAl SO's 
Automatic Generation Control system. The ability of the Project to start quickly, operate 
efficiently across the entire load range, and provide such ancillary services will help improve 
system-wide reliability within SOG&E's service territory. These features are all key elements to 
the Project's overall business objectives. 

The Project has a small land requirement of approXimately 11 acres and has been purposefully 
sited near the existing Sycamore Landfill in the northeast corner of the City of San Diego to 
minimize potential siting impacts and to effectively enable access to existing electric and natural 
gas transmission systems also at this location. 

The Project represents a capital investment of over $150 million and will generate significant tax 
revenues. Quail Brush is antiCipated to prov,de approximately 150 construction jobs over a 
12-month period. 
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2.3 GENERATION FACILITY DESCRIPTION 

This section describes the power plant's conceptual desfgn and proposed operation. 

2.3.1 Power Plant Site Arrangement and Layout 

The plant site layout including ancillary facilities is shown on Figure 2.3-1 . Typical elevation 
views of the proposed plant are shown on Figures 2.3-2a and 2.3-2b. The Generai Arrangement 
is provided in Appendix B.8. 

2.3.2 Power Plant Process Description 

The power plant will consist of 11 WartsiJa 20V34SG natural-gas fired reciprocating engines. 
Total facility generating capacity will be approximately 103 MW gross or 100 MW net. Each 
engine will have a gross capacity of approximately 9.3 MW based on a design temperature 
range of 32 degrees Fahrenheit (OF) to 95°F. Above 95°F the output of the engine degrades and 
is expected to be approximately 9.1 MW at 100°F. It is anticipated that the Project may be 
dispatched up to 3,800 hours per year excluding start-ups, equivalent to an annual capacity 
factor of 43.4 percent. The plant's actual operating profile will depend upon SOG&E's dispatch 
pattern under the terms of the Applicant's PPA, The plant heat balance (gross) is shown in 
Figure 2.3-3. This balance depicts performance at the expected extreme operational design 
ambient dry bulb temperature ranges (35°F to 95°F). The gross and net heat rate (higher 
heating value basis) of the power plant is expected to be 8,600 British thermal units per kilowatt 
hour (Btu/kWh) and 8,834 Btu/kWh, respectively , at steady-state, full load average summer 
condition of 81°F. 

In addition to the above, each engine will be equipped with standard support auxiliaries (e.g., a 
fuel gas system. lube oil system, charge air systems consisting of inlet air filtration, 
turbochargers and aftercoolers, and an engine cooling system). The charge air system provides 
combustion air for the engine and the turbocharger increases the density of air to the engine 
which increases the output. Supporting the overall plant will be a starting air system, an 
instrumenVservice air system, a main generator step-up transformer (GSUT), two 100 percent 
redundant auxiliary/station service transformers, clean and dirty lube oil storage tanks, 
maintenance water tanks, a domestic water tank, a fire water tank, two wastewater holding 
tanks, one urea tank, a service oil tank for temporary storage of engine oil during maintenance 
of engines, and associated support equipment. 

All of the technologies described above are proven technologies that have been commercially 
demonstrated in numerous installations and are considered mature from a development 
standpoint. Cogentrix has owned and operated the Plains End 1 Power Generating Plant 
located in Arvada Colorado since 2005. In 2006, Cogentrix permitted and constructed the Plains 
End 2 Power Generation Plant located adjacent to Plains End 1. Both of these facilities use the 
same natural gas-fired reciprocating engine technology as being proposed for the Project. In 
early 2011, Cogentrix divested itself of these power generating plants. Use of technology that 
has been demonstrated in numerous commercial installations will help achieve the Project's 
goals, consistent with the RFO, of providing at least 98 percent availability, 
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2.3.3 Generating Facility Cycle 

A startup air system, operating at a nominal 450 pounds per square inch gauge (psig) , will 
provide direct injection of startup air into one main cylinder bank of each engine. Once started, 
combustion air for each engine will be drawn from outside the power house, flow through a 
combustion air filter followed by an air silencer, and then be fed to the compressor side of each 
engine 's turbocharger (driven by exhaust flow). The pressurized air (about 50 psig) will then be 
supplied to the engine to mix with the natural gas fuel. Pressurized natural gas (at about 75 -
100 psig) will be fed to the engine's cylinders via header pipes that will supply the engine's main 
fuel regulating valve train and then the individual feed pipes to the main fuel admission valve on 
each cylinder head. An ignition module will be located on the top of each cylinder head, and will 
be connected to a spark plug for fuel/air combustion. 

The hot combustion gases will exit each engine at approximately 730°F and enter the engine's 
dedicated air pollu tion control system catalyst housing for reduction of emissions. The air 
pollution control system will exhaust through an exhaust silencer to atmosphere via the engine's 
exhaust stack. 

2.3.4 Reciprocating Engine Generator Components 

2.3.4.1 Reciprocating Engine Generators 

Electricity will be produced at the generation facility by 11 Wartsila model 20V34SG 
reciprocating engine generator sets, as described above. These engine generator sets will be 
driven by four·stroke, lean burn , pre·chamber, spark ignited, port injected, turbocharged and 
inter·cooled engines. This lean·burn spark ignition reciprocating engine technology has been 
commercially demonstrated in several hundred installations worldwide and is considered 
mature. 

Each engine generator set will consist of two components - the engine and the generator. 
Thermal energy produced in the engine side through the combustion of natural gas will be 
converted into mechanical energy when the expanding combustion gases force a translational 
movement of the pistons, which in turn rotate a drive shaft. Each engine's drive sh"aft will be 
flexibly coupled to an associated electric generator to convert the rotationa l mechanical energy 
of the drive shaft into electricity. 

The engines will be equipped with the fo llowing required accessories to provide safe and 
reliable operation: 

• Auxiliary modules, including the engine pre~heating unit, a booster pump, various engine 
controls and indication, and piping ; 

• A fuel gas system; 

• A charge air system, including filter, silencer, and pre· heater; 

• An exhaust gas·driven turbocharger/charge air compressor and cooler; 

• A lubricating oil system: 

• A compressed air system; 

• A cooling system; 
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• Fire detection and suppression; and 

• An exhaust system. 

2.3.4.2 Reciprocating Engine Generator Building 

The 11 engine generator sets will be housed in an engine hall structure, both for their general 
environmental protection and for abatement of engine noise. 

The engine hall will be approximately 365 feet long by 70 feet wide by 32 feet high at eave 
height. The building will be a pre-engineered metal building featuring a bridge crane for engine 
component handling. Contiguous to the engine hall will be a two-story building, approximately 
92 feet long by 44 feet wide by 32 feet tall at eave height, which will house the electrical room, 
control , room, and administration area. Insulation will be applied to the walls of this structure as 
required to meet heating , ventilating, air conditioning (HVAC), and noise abatement 
requirements of the Project. 

Initial foundation design will be based on the Geotechnical Report conducted by Petra 
Geotechnical, Inc. Provided site grading is performed in accordance with the recommendations 
of the Geotechnical Report, the use of conventional shallow foundations, rigid mat, or structural 
slab foundations are considered feasible for support of the various structural elements of the 
facility. Foundations for the engine hall will generally be constructed of reinforced concrete. 
Structures, equipment foundations , slabs on grade, sumps, trenches, radiators , pumps and 
containment areas will be constructed of reinforced concrete, and designed to meet seismic 
requirements for the site location. Additional details on the engineering design can be found in 
the design criteria in Appendices B1 through B7. 

Transmission of vibration and structure borne noise will be minimized by having the engines 
flexibly mounted on their isolated concrete foundations and connected to piping and exhaust 
systems through flexible bellows. As a result, each engine will be vibrationally isolated from the 
building, piping, and steel structures. 

2.3.4.3 Air Pollution Control System Catalyst Housing 

The air pollution control system catalyst housings, one for each engine, will be equipped with 
SCR catalyst modules to reduce emissions of NO~ , CO and POC. The SCR emission control 
system will use atomized urea in the presence of a catalyst to reduce NOx in the exhaust gases 
of the engines. Urea will be injected into the exhaust gas stream via a grid of nozzles located 
upstream of the catalyst module. The subsequent chemical reaction will reduce NOx to nitrogen 
gas and water vapor, resulting in a NOx concentration in the exhaust gas no greater than 1.317 
Ib/hr from each engine at 100 percent load. An excess of urea must be injected to ensure an 
acceptable NOx control efficiency. Unreacted ammonia (slip) will be limited to 10 parts per 
million (ppm). 

An oxidation cata lyst will also be installed within the housing to control the concentration of CO 
in the exhaust gas emitted to atmosphere to no greater than 1.564 Ib/hr from each engine at 
100 percent load , The exhaust from each catalyst housing will be discharged through an 
exhaust silencer to an individual exhaust stack that is approximately 100 feet tall (top of steel) 
with a 48-inch outside diameter. 
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2.3.5 Fuel System 

The reciprocating engines will be designed to burn natural gas. Natural gas requirements for a 
single engine at full load, over an ambient range of 32°F ~o 100°F. will be approximately 80 
MMBtu/hr on a higher heating value (HHV) basis, 

Natural gas will be delivered to the site at 800 psig via a new underground pipeline lateral, 
which will be owned by SOG&E that will connect to their existing 20-inch diameter pipeline that 
runs along Mast Boulevard . Additional information about natural gas supply can be found in 
Section 2.4 , Natural Gas Pipeline Construction. Onsile, the natural gas will flow through a 
custody transfer flow-metering station, gas moisture scrubber/filtering equipment, a gas heater, 
and a gas pressure control station that will reduce the pressure to 75 to 80 psig prior to the gas 
being distributed to the individual engines and their gas control equipment. SOG&E's custody 
transfer meter station will be localed ansile. 

2.3.6 Water Supply and Water Quality 

This subsection describes the quantity of water required, the source of the water supply, and 
water treatment requirements. 

The estimated water usage for the generation facility operation is provided in Table 2.3-1. 
Figures 2.3-4a and 2.3-4b illustrate the annual and peak daily flows for the plant water 
distribution system. The water consumption for the proposed Project will be extremely low. 
Normal operations will only require water for infrequent washing of the turbocharger compressor 
and turbine, and for make-up water in the closed cooling system. Three design factors 
contribute to low water requirements for the Project: 

• Use of closed-loop engine cooling ; 

• Use of lean-burn reciprocating engines, eliminating the need for water injection for NOx 
control as typically used in conventional combustion turbine technology; and 

• Use of a radiator cooling system as opposed to a cooling tower, which is the major water 
consumed in typical combined cycle power plants. 

Table 2.3-1 Estimated Average Water Operat ional Usage 

All Uses for Entire Facility Expected Usage 

Average Annual usage" 1.00 gpm 1.61 afy 

Peak Usage (Maximum Summer Conditi on) 1.25 gpm 2.02 afy 

Makeup Water for Engine Cooling for Entire Facility Exp~cted Usage 

Average Annual Usage" 0.17 gpmb I 0 .27 afy 

Peak Usage (M axim um Summer Condition ) 0.21 Rpm I 0 .34 afy 

BaSIS 
• U~age is based on 4,000 annual opera!tng hours, and 4.760 non-operational hours, exclUSive of firs! filts. 
~ A~erage between operational and non-opera tional/maintenance periods. 
gpm: gallons per minute; afy" acre-feet per year {1 Rpm" 1.613 alv). 

2.3.6.1 Waler Supply 

The estimated peak water usage will occur during the construction phase, and is estimated to 
be approximately 5,200,000 gallons during the first three months. During normal operations, the 
estimated peak facility water usage will be approximately 685,000 gallons per year (2 afy). 
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Average annual and peak use water balance diagrams are included in Figures 2..3-4a and 
2.3-4b. 

Construction 

Construction water during the 18-month construction process will be supplied from the City of 
San Diego Municipal Water Department under -a temporary water use permit via a nearby fire 
hydrant adjacent to Mission Gorge Road, south of the intersection with West Hills Parkway. 
Water at this location will be pumped into water trucks that will deliver the water to construction 
areas. If this location becomes unavailable, another suitable hydrant will be selected. Appendix 
1-3 provides a water chemistry profile for the Palomar water supply. Construction water use will 
be greatest during the first three months, when site grading is scheduled. Peak water use of 
58,000 gallons per day (gpd) during construction is based on the application of 40 gallons of 
water per cubic yard of fill and 130,000 total cubic yards of grading over three months. For 
remaining construction water uses, approximately 8,000 gpd will be required to build the gas 
line, plant site, gen tie, and switchyard, 

Operations 

During plant operations, water consumption will average approximately 1,440 gpd 
(Table 4.13-3). Domestic water will be supplied by Palomar Mountain Premium Spring Water 
(Palomar). Will-serve correspondence indicating Palomar's agreement to provide water for the 
Project is included in Appendix 1-4. The Project water use represents approximately 3 percent of 
Palomar's available spring sources and less than 1 percent of Palomar's overall water sources 
(which also includes municipal water). Appendix '-5 provides a water chemistry profile for the 
Palomar water supply. Water will be delivered from spring sources at Palomar (on SR 76) in two 
6,500-gallon water trucks per week and kept in a storage tanks located onsite. A 10,000-galion 
domestic water tank and a 600,000-gallon fire water storage tank are proposed for the plant. 
Domestic water will be used for all facility needs including service water, irrigation, and fire 
protection. No pumping of groundwater wells is anticipated. Drinking water will be served by 
bottle water service supplied by a local service company. Although unlikely, if back-up water 
supplies are required, the Project would contract with another private water supplier instead. 

As described in Section 2.3.6.1, water consumption for the proposed Project will be low 
because the closed-loop engine cooling requ ires little water. the lean-burn reCiprocating engines 
do not require water injection for NOx control , and the system does not use a cooling tower, 
which is the major water consumer in typical combined-cycle gas turbine power plants. 

As described in Section 2.3.7, the engine cooling water system will provide cooling water to the 
engine jacket, charge air, and generator set lube oil. A separate cooling water system will be 
provided for each of the 11 generator sets. Each system will consist of three closed-loop wfin 
fan" type forced draft heat exchangers (radiators) , engine-driven pumps, interconnecting piping, 
valves, heat exchangers/coolers, and electric heaters. 
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Fire water will be supplied by an on site storage tank sized in accordance with National Fire 
Protection Association (NFPA) guidelines. Fire water will be provided to a dedicated 
underground fire loop piping system, which will supply fire hydrants and fixed suppression 
systems. Fixed fire suppression systems will be installed at determined fire risk areas. Sprinkler 
systems also will be installed in the engine hall as required by NFPA and/or local code 
requirements. 

2.3.6.2 Water Quality and Treatment 

Since domestic water will be sufficient for all plant service needs, no treatmentldemineralized 
water system will be required. If required, recirculation and aeration within the tanks will be 
accomplished using the fire pump or a dedicated recirculation pump. Water use will be divided 
into the following four areas: (1) water used for engine cooling system minor makeup and/or 
maintenance; (2) water for turbo-compressor cleaning; (3) general powerhouse and exterior 
service water; and (4) personal consumptive/sanitary water. Water balance diagrams are 
presented in Figures 2.3-4a and 2.3-4b. Drinking water will be served by bottle water service 
supplied by a local service company. 

The only water treatment required onsite will be to add an anti-corrosion agent consistent with 
original equipment manufacturer (OEM) recommendations to the closed loop radiator system, 
which will result in a closed cooling loop pH in the range of 8.5 to 9.5. Anti-corrosion agent 
concentration will nominally be 1,500 milligrams per liter (mg/L). No additional treatment (such 
as glycol for anti-freeze) is anticipated. 

Addition of water (make-up) and/or the anti-corrosion agent to a given engine's closed loop 
cooling system will only be performed during periods of engine maintenance, as required to 
maintain proper water levels and agent concentration. Two 5,000 gallon maintenance water 
tanks, one per group of engines, will be provided for this purpose. Addition of water and/or the 
anti-corrosion agent will be a manual activity; no automatic addition systems or equipment will 
be required. Water quality is described further in Section 4.13, Water Resources. 

Service Water. Service water for plant functions in Which operating personnel may have direct 
contact will be provided by the onsite storage tanks. Runoff from any service water area(s) that 
has the potential for contamination will be directed to the wastewater holding tank for analysis 
prior to removal by a licensed contractor for offsite treatment and disposal. 

2.3.7 Engine Generator Set Cool ing Systems 

Three radiators per engine will be provided for engine cooling. As previously stated, engine 
cooling will be a closed loop. Engine driven pumps will provide the motive force for cooling 
water circulation. Two primary loops will be provided: an engine jacket water cooling loop; and 
an engine charge air cooling loop that will service both the engine's high and low temperature 
charge air cooling heat exchangers (two per engine) and the engine's lube oil cooling heat 
exchanger. The radiators will cool the cooling water and the heat exchangers will transfer the 
heat to the cooling water from the charge air, lube oil , and engine jacket. Variable frequency 
drives for the radiator fans will be used to minimize parasitic losses, reduce net plant heat rate, 
and increase net output during low load operation and/or operation on cooler days. 
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The cooled water discharged from the radiators will flow to either the engine 's engine-driven 
jacket water cooling pump, or to the engine-driven charge air cooling pump. The cool water will 
be directed from the jacket water pump through the engine jacket and then to a three-way 
thermostatic valve for return either to the engine jacket and/or to the radiators. 

Water from the charge air cooling pump will be directed to the low temperature charge air heat 
exchangers. The discharge from these heat exchangers will then be directed to the lube oil 
cooler, and then to the high temperature charge air heat exchangers. Water discharged from the 
high temperature charge air heat exchangers will then be directed back to either the radiators 
for cooling , and/or through a three-way thermostatic valve for return to the various engine 
cooling heat exchangers. 

2.3.8 Waste Management 

Waste management is the process whereby all wastes produced by the proposed Project are 
properly collected, treated if necessary, and disposed. Wastes will include potentially 
contaminated service and/or process wastewater, solid non-hazardous waste, and both liquid 
and solid hazardous waste. Waste management is discussed in more detail in Section 4,11 , 
Waste Management. 

2.3.8.1 Wastewater Collection, Treatment, and Disposal 

The primary wastewater collection system will collect wastewater from all of the generation 
facility equipment maintenance areas where periodic maintenance/service functions can result 
in spillage, and from routine service water areas (including engine turbo-compressor washing) . 
The second wastewater co llection system will co llect sanitary wastewater from sinks, toilets , 
showers, and other sanitary facilit ies. The two wastewater systems are described below. 

Plant Equipment Maintenance Areas. In areas where periodic and/or "routine" maintenance 
(e.g., engine overhauls) will require water drainage, the wastewater will be collected via a floor 
drain or comparable system and directed to the wastewater holding tank for testing. Contents 
will periodically be pumpeq to a tanker truck for disposal by a properly-licensed contractor. 

Sanitary and Consumptive System. All drains from personal uses (e.g ., consumptive, 
showers, personal hygiene, etc.) will be directed to the on site septic system. 

The onsite wastewater treatment system will be designed with a septic tank and leach field . The 
sanitary system will be gravity flow and will be designed and constructed to meet applicable 
requirements. The San Diego Regional Water Quality Control Board (RWQCB) has jurisdiction 
under the California Water Code Section 13282 and transfers jurisdiction to the County of San 
Diego, Department of Environmental Health (DE H). The sanitary system will be deSigned and 
constructed in accordance with the requirements of, and obtain a permit from, the San Diego 
County OEH . Three or four percolation test borings will be drilled in the proposed leach field 
location to identify the average infiltration rate. A certified San Diego County sanitary sewer 
system consultant will be used for the design of the septic tank and leach fie ld system. 
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2.3.8.2 Solid Wastes 

The proposed Project will produce maintenance and plant wastes typical of natural gas-fired 
power generation operations. Plant wastes will include oily rags, broken and rusted metal and 
machine parts, defective or broken electrical materials, empty containers, and other solid 
wastes including the typical refuse generated by workers. Trash and other non-hazardous solid 
wastes will be removed by a licensed waste disposal firm and disposed of at the Sycamore 
Landfill. 

Recyclable materials will be recycled at the Landfill's recycling facility. Waste collection and 
disposal will be in accordance with applicable Laws, Ordinances, Regulations, and Standards 
(LORS) to minimize health and safety effects. Additional details regarding waste disposal are 
Included in Section 4.11 . 

2.3.8.3 Hazardous Waste Management and Disposal 

Several methods wi ll be used to properly manage and dispose of hazardous wastes generated 
by the proposed Project. Used lubricating oil and other materials classified as hazardous waste 
under Title 22 of the California Code of Regulations (CCR) wi ll be generated by Project 
operations. Hazardous waste will be managed in accordance with CCR Title 22 Division 4.5 and 
County requirements. The plant is anticipated to be a small quantity generator for hazardous 
waste under 22 CCR Division 4.5, and much of the waste oil will be recycled. 

Waste lubricating oil will be recovered and reclaimed by a waste oil hauler to a certified 
recycling facility. Spent lubrication oil filters from the reciprocating engines and other equipment 
will be disposed of through a local, licensed Used Oil Filter Transporter in a Class I landfill . 
Spent SCR and oxidation catalysts will be reclaimed by the supplier or disposed of in 
accordance with regulatory requirements. Workers will be trained to handle hazardous wastes 
generated at the plant site. Additional details on the wastes generated and their proper disposal 
are included in Section 4.11 . 

Potentially contaminated wastewater used during turbo-compressor washing and/or regular 
equipment maintenance, which may include high metal concentrations and/or oils, will be 
temporarily stored in the wastewater holding tanks. This wastewater, if verified as contaminated, 
will be disposed of offsite by a properly licensed contractor. 

2.3.9 Management of Hazardous Materials 

There will be a variety of chemicals stored and used during the construction and operation of 
the proposed Project. The storage, handling , and use of all chemicals wi ll be conducted in 
accordance with all applicable LORS. The limited number of chemicals (e.g., cooling water 
corrosion-inhibitors, urea, solvents, etc.) will be slored in appropriate chemical storage tanks or 
cabinets. Urea will be stored in one 20.000-9allon capacity aboveground storage tank. Other 
chemicals will be stored in returnable delivery containers. Berm and drain piping design will 
allow a full-tank capacity spill , plus capacity for the rainfall from a 25-year, 24-hour storm event 
without overflowing the berms. For multiple tanks located within the same bermed area, the 
capacity of the largest single tank will determine the volume of the bermed area. Chemicals that 
may react with each other, if any (e.g. , acid and base), will not use common containment. 
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For liquid materials delivered by truck , such as lubricating oil and urea, there will be truck 
unloading/containment area(s) to contain any potential spill that might occur during the truck 
unloading operation. 

The urea storage area will have spill containment and ammonia vapor detection eqUipment 
inside the containment area. Urea will be transported and stored onsile as a 40 percent solution 
by weight. 

Safety showers and eyewashes will be provided in the vicinity of all chemical storage and use 
areas. Hose connections will be provided near the chemical storage areas to flush spills and 
leaks to the plant wastewater holding tank. Approved personal protective equipment will be 
provided and used, as required, by plant personnel during chemical spill containment and 
cleanup activities. Personnel will be properly trained in the handling of these chemicals and 
instructed in the procedures to follow in case of a chemical spill or accidental release. Adequate 
supplies of absorbent material will be stored onsi1e for spill cleanup. 

A list of the chemicals anticipated to be used at the generating facility and their locations is 
provided in Section 4.9, Hazardous Materials Handling. This list identifies each chemica l by 
type, intended use, and the estimated quantity to be stored onsite. 

2.3.10 Emission Control and Continuous Emissions Monitoring 

Air emissions from the combustion of natural gas in the reciprocating engines will be controlled 
using state-of-the-art emission control systems. Emissions that will be controlled include NO~, 

POC, CO, and particulates. Exhaust gases from each engine generator set will be treated by a 
dedicated emission control system. Each emission control system will include a SCR system 
and an oxidation catalyst. as described further in the following subsections. 

To ensure that the emission control systems are performing correctly , CEMS will be used. Each 
of the 11 stacks will have a dedicated CEMS. 

Section 4.7, Air Quality. includes additiQnal information on emission control and monitoring. 

2.3.10.1 NO~ Emission Control 

The NOK concentrations in the exhaust gas emitted to the atmosphere from each engine 
generator set will be controlled to 1.317 Iblhr per engine at full load by the SCR system. The 
SCR process will use urea. Ammonia slip, or the concentration of unreacted ammonia in the 
exiting exhaust gas, will be limited to 10 ppmvd at 15 percent oxygen. The SCR equipment wi ll 
include a reactor chamber, catalyst modules, urea storage system, urea injection system, and 
control and monitoring equipment and sensors. 

2.3.10.2 Carbon Monoxide and Precursor Organic Compounds 

An oxidation catalyst will be used to reduce the CO and POC concentrations in the exhaust gas 
emitted to the atmosphere from the engine generators. At full load, the CO and POC emissions 
from each engine will be controlled to 1,564 and 1.584 tb/hr. respectively. 
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2.3.10.3 Particulate Emission Control 

Particulate emissions will be controlled by the use of natural gas as the sale fuel for the engines, 
which will result in low particulate emissions. The engines will also use filters on the charge air 
(combustion air) supplied to the engines, also serving to minimize the introduction of 
particulates to the engines from the ambient air. 

2.3.10.4 Continuous Emission Monitoring 

The CEMs will sample, analyze, and record NOx and CO concentrations, the percentage of O2 

and other conditions, in the exhaust gas from each engine 's exhaust stack downstream of its 
catalyst housing and exhaust silencer, and record fuel gas flow rate as required by the San 
Diego Air Quality Management District. This system will generate reports of emissions data in 
accordance with permit requirements. The plant control system will alarm when emissions 
approach or exceed pre-selected limits. 

2.3.11 Generation Plant Fire Protection 

The plant fire protection system will be designed to proiect personnel and limit property loss and 
plant downtime in the event of a fire . Fire water will be supplied by an approximately 600,000-
gallon onsite fire water tank. The fire water tank will be sized in accordance with NFPA 
guidelines to provide protection from the onsite worst-case single fire . 

The fire protection systems will be designed to protect personnel and limit property loss and 
plant downtime from fire or explosion. The Project will have the following fire protection systems: 

Wet Pipe Sprinkler Fire Protection System. This system will protect the engines and their 
accessory equipment from fire . The system will have fire detection sensors and gas detectors. 
Actuation of anyone local sensor will trip the associated engine, turn off ventilation and charge 
air to the engine, and automatically actuate the sprinkler system. 

Electrical/Controls Fire Protection. For those systems where the use of fire sprinklers is not 
recommended, an FM-200 or comparable fife protection system will be employed. Fire detection 
sensors will be used ; actuation of anyone sensor will result in release of the active agent and, 
as appropriate, tripping of equipment controlled by the device(s) subject to the fire situation. 

GSUT Fire Protection. The GSUT will be protected by a deluge sprinkler system which wi ll be 
actuated by rate of rise temperature detectors. 

Fire Hydrants/Hose Stations. This system will supplement the plant fire protection system. 
Water will be supplied from the plant underground fire water/domestic water system and a 
proposed fire water pump and associated storage tank. 

Fire Extinguisher. The plant control room/maintenance area and other operational areas will be 
equipped with portable fire extinguishers as required by the local Fire Marshall. 

Fire water will be provided to a dedicated underground fire loop piping system. Both the fire 
hydrants and the fixed suppression systems will be supplied from the fire water loop. 
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Fixed fire suppression systems will be installed at determined fire risk areas, Sprinkler systems 
will also be installed in the engine hall as required by NFPA and/or local code requirements, For 
areas such as the control room, in which water cannot be used, an FM-200 or comparable 
waterless system will be used, FM-200 is a colorless, liquefied compressed gas, It is stored as a 
liquid and dispensed into the hazard as a colorless, widely non-conductive vapor that is clear 
and does not obscure vision, It leaves no residue and has acceptable toxicity for use in 
occupied spaces at design concentration. FM-200 does not displace oxygen and therefore is 
safer for use in occupied spaces without fear of oxygen deprivation . Hand-held fire 
extinguishers of the appropriate size and rating will be located in accordance with NFPA 10 
throughout the facility. 

The proposed plant is located within an area San Diego County has designated as Very High 
Severity Hazard zone for brush fires. A brush fire burned in the vicinity of the Project 3 years 
ago. Section 4.6, Socioeconomics, provides information on ·'ocal fire protection capability. 

A comprehensive Fire Protection Plan will be prepared for the Project that will be approved by 
the Fire Marshal. If the Fire Protection Plan requires more stringent design requirements than 
described herein, then the more stringent requirements will be incorporated in the final plant 
design. 

Section 4.9, Hazardous Materials Handling, includes additional Information for fire and explosion 
risk. 

2.3.12 Plant Electrica l Systems 

Plant electrical systems will be designed to provide a safe, coordinated, cost-effective, reliable, 
operable, and maintainable power generation and delivery system. Electrical power will be 
exported to the SDG&E 230 kV system by way of the Plant Switchyard, described in Section 
2.5.4. A total of 11 reciprocating engine generator sets, each complete with excitation system 
and appurtenances, will be grouped into two clusters. Each cluster of generator sets will be 
provided with a 13.8 kV metal-clad switchgear lineup: one bus will collect outputs of six (6) 
individual generators and the second bus will collect outputs offive (5) individual generators. The 
summed power at each bus will be transmitted by separate 13.8 kV nonsegregated-phase bus 
ducts to a dedicated (low side) winding of the GSUT inside the Plant Switchyard. 

A 13.8kV-480V auxiliary power transformer will be connected to each 13.8kV metal-clad 
switchgear bus. The auxiliary power transformers will provide power to all auxiliary loads within 
the plant. Plant auxiliary power distribution equipment includes station service transfonners, low 
voltage switchgear, 480V motor control centers, 480V distribution panels, dry type transformers, 
lighting and receptacle power panel boards, DC station battery and battery chargers, UPS, etc. 
(AC and DC systems). Startup and standby power will be supplied from the grid through the 
GSUT, which will backfeed power into the 13.8kV switchgear and onto the auxiliary 
transformers. Alternately, startup and standby power might be provided by SDG&E via the 
existing distribution line along Sycamore Landfill Road. 

The following systems will support, protect, and control the generating facility: 
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2.3.12.1 Lighting 

The lighting system wilt provide personnel with illumination for operation under normal 
conditions and for egress under emergency conditions, and will include emergency lighting to 
perform manual operations during an outage of the normal power source. Light standards will 
be shielded and directed downward and toward the plant property per City of San Diego building 
requirements. In areas that do not require continuous lighting for safety reasons, lighting will be 
operated manually as appropriate. The system will also provide 120-volt convenience outlets for 
portable lamps and tools. 

2.3.12.2 Grounding 

The plant electrical system will be susceptible to ground faults, lightning, and switching surges 
that may result in high voltage that may constitute a hazard to site personnel and electrical 
equipment. The facility grounding system will provide an adequate electrical path to permit the 
safe dissipation of current created by these events. The station grounding grid will be designed 
for adequate capacity to dissipate heat from ground current under the most severe conditions in 
areas of high ground fault current concentration. The facility grounding grid will consist of buried 
copper electrodes, and conductors will be bonded to each metallic structure or stand-alone 
piece of equipment for safety and electrical continuity per the applicable standards. Equipment 
grounding conductors will be circuited with each power system circuit for additional safety. The 
grid spacing will maintain touch and step voltage potentials within acceptable limits. Bare 
conductors will be installed below-grade in a grid pattern. Each junction of the grid will be 
bonded together by an exothermic weld or compression connection. 

Ground resistivity readings will be used to determine the necessary numbers of ground rods and 
grid spacing to ensure safe step and touch potentials under severe fault conditions. Grounding 
stingers will be brought from the ground grid and connected to all building steel and non
energized metallic parts of electrical equipment. Concrete foundations will have the reinforcing 
steel (rebar) tied to the grounding grid as well .. 

The facility grounding systems, including the building containing the engine generator sets and 
the gen tie switchyard areas, will be designed in accordance with the latest National Electric 
Safety Code (NESC), Institute of Electrical and Electronics Engineers (IEEE), and National 
Electrical Code (NEC) standards perta ining to power plant grounding systems. Plant protective 
relay systems will be designed to trip equipment off-line under certa in ground fault conditions as 
required or recommended by the applicable standards. 

2.3.12.3 Plant Control System 

The plant control system will provide modulating control , digital control , monitoring, and 
indicating functions for the plant power block systems. 

The following functions will be provided: 

• Controlling the engines and other systems in a coord inated manner; 

• Controlling the balance·of-plant systems in response to plant demands; 

• Monitoring controlled plant equipment and process parameters and delivery of this 
information to plant operators; 
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• Monitoring the stack CEM units for critical alarms, and collecting data for historical 
logging; 

• Data acquisition, annunciation, and historical storage of engine operating information; 

• Providing control displays (printed logs, operator interface) for signals generated within 
the system or received from inpuVoutpul (1/0) ; 

• Providing consolidated plant process status information through displays presented in a 
timely and meaningful manner; and 

• Providing alarms for out-of-limit parameters or parameter trends, displaying on operator 
interface units and recording on an alarm log printer. 

The plant control system , provided by Wartsila NA, will provide an interface to allow remote 
(from site) control and dispatch capabilities on a per-engine basis, and limited data monitoring, 
as required by California Independent System Operator (CAl SO). 

The system will be designed with sufficient redundancy to preclude a single device failure from 
significantly affecting overall plant control and operation. This also will allow critical control and 
safety systems to have redundancy of controls where needed, as well as an uninterruptible 
power source. 

2.3.12.4 Cathodic Protection 

The cathodic protection system will be designed to control the electrochemical corrosion of 
designated metal piping (primarily natural gas lines) buried in the soil. Depending upon the 
corrosion potential and the site soils, either passive or impressed current cathodic protection will 
be provided. Isolation devices will be used between the plant systems and the underground 
pipeline. 

2.3.1 2.5 Freeze Protection 

A freeze protection system will not be required for this facility. A thermal warning in the control 
system wi ll provide notification if circulation of the engine cooling systems is needed during 
unusually cold periods. 

2.3.12.6 Service Air 

The service air system will supply compressed air to hose connections for general plant use. 
Service air headers will be routed to hose connections located at various points throughout the 
facility . 

2.3. 12.7 Instrument AIr 

The instrument air system will provide dry, oil-free air to pneumatic operators and devices. 
An instrument air header will be routed to locations within the facility equipment areas. 

2.3.13 Generation Plant Construction 

Laydown , office trailers, and parking for plant construction will occur within the site boundaries. 
Portable office trailers will be provided for construction management. A temporary construction 
laydown area will be located on previously disturbed Sycamore Landfill property approximately 
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one-half mile from the site (approximately 5 acres). Temporary construction parking will be 
located on an existing paved parking lot at 7927 Mission Gorge Road in the City of Santee. 

Onsite construction activities will include clearing of existing vegetation; grading ; hauling and 
laydown of equipment, materials, and supplies; facility construction; and testing. The preliminary 
grading plan indicates that the maximum cut will be approximately 50 feet into the existing grade 
and the maximum fill will be approximately 80 feet above the existing grade. The total volume of 
soil excavation will be approximately 125,000 to 150,000 cubic yards (cy). Actual quantities will 
be calculated from the final grading plans and the Geotechnical Report. Final grading design will 
balance cut and fill volumes to the extent possible, so that there is no net import or export of 
common soil. Grading will be performed in accordance with the requi rements of the proposed 
Project's geotechnical investigations. Site access and the required storm water management 
provisions will be constructed as part of initial grading so these facilities will be in place shortly 
after construction is initiated . 

A Storm Water Pollution Prevention Plan (SWPPP) will be prepared in accordance with the 
State Water Resources control Board General Permit for Discharges of Storm Water Associated 
with Construction Activities prior to start of construction, and the Applicant will file a notice of 
intent (NOI) to comply with the General Permit. The SWPPP will identify measures to control 
and treat stormwater during construction and identify the appropriate Best Management 
Practices that will be implemented. Graded surfaces will be stabil ized promptly as they are 
completed to control erosion and runoff when precipitation events occur during the construction 
period. Engineered erosion control measures will be maintained until the surface is stabilized. 
The Landscaping Plan will include planting of native grasses and wildflower seed mix and visual 
screening vegetation in the construction laydown area as soon as practical once construction 
activities in the area are complete. 

The engine generator sets and most ancillary equipment will be supplied as prefabricated 
modules to the greatest practical extent. which will facilitate construction of the plant. Once 
rough grading is completed and underground systems are installed, foundations and footings 
will be poured and finished, building erection will commence, gen-sets will be mounted, and 
auxiliary systems will be constructed or installed. The engine hall , administration area, control 
room, electrical room, and maintenance area will be housed in a prefabricated metal building 
erected onsite. 

Construction of the plant, from mobilization, through site preparation and grading, to commercial 
operation , is expected to take place from March 2013 until June 2014. Major construction 
milestones are listed in Table 2.3-2. The Project schedule is discussed in Section 2.3.13.2. 

Table 2.3-2 Project Schedule Milestones 

Mobilization M arch 2013 

Start-up and Testing March 2014 

Commercial Operation June 2014 
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2.3.13.1 Generation Plant Construction Workforce 

There will be an expected average and peak workforce of approximately 120 and 268, 
respectively, of construction craft people, supervisory, support, and construction management 
personnel onsite during construction (Table 2.3-3). 

Table 2.3-3 Construction Workfo rce 

Month 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 " " Total 

Carpenter 0 0 8 8 15 15 22 22 18 18 8 8 0 0 0 0 0 0 142 
Cement 0 6 12 20 20 24 26 26 26 12 12 12 6 6 2 0 0 0 210 
Mason 
Electricians 0 0 0 0 0 0 0 0 16 42 58 56 42 40 12 3 2 2 273 
Iron Worker 0 0 0 8 14 20 22 14 14 14 14 12 12 8 2 0 0 0 154 

Labor 9 15 10 24 46 56 50 44 44 34 46 46 36 18 9 0 0 0 487 
Millwright 0 0 0 0 0 6 16 32 36 36 36 36 26 4 4 2 2 2 236 

Operator 18 20 15 15 15 15 15 15 6 6 12 12 12 6 2 2 0 0 186 

Pipe Fitter 0 0 0 0 0 6 6 12 38 42 52 52 38 8 6 2 2 2 266 

Teamster 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 0 0 0 30 
Insulation 

0 0 0 0 0 0 0 0 6 6 12 12 12 12 8 2 0 0 70 
Worker 

Painter 0 0 0 0 0 0 0 0 0 0 0 6 6 8 8 2 2 2 34 
Sheet Metal 0 0 0 0 0 0 0 0 6 10 16 10 10 0 0 2 0 0 54 

Total Craft 29 43 47 77 112 144 159 167 212 222 268 264 202 112 55 15 8 8 2144 
Notes. Table based on the constructron of Plalrls End Facdrty 'Mth adlustments IOf Quail Brush srto speclfrcs. 

2.3.13.2 Generation Plant Construction Schedule 

An estimate of project construction activities by phase is shown in Table 2.3-4. Construction 
activities will be scheduled to occur between 7 a.m. and 7 p.m., Monday through Friday. 
Occasionally, additional hours may be necessary to make up schedule deficiencies or to complete 
critical construction activities. During some construction periods and during the startup phase of 
the Project, some activities will continue 24 hours per day, 7 days per week. The peak 
construction site workforce is expected to occur in months 11 and 12 of the construction period; 
however, peak heavy truck traffic , related to excavation efforts, will occur during months 1 and 2. 

Table 2.3-4 Construction Schedule 

II 

Ii 

i II 
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; I 

2.3.13.3 Construction Facilities 

Water supply during construction will be the responsibility of the contractor. The primary 
construction water use will include dust control, soil moisture conditioning for compaction, and 
hydraulic testing of fi re and other water systems. The contractor will truck water to the site from 
a permitted fire hydrant located nearby within the City of San Diego. 

Sanitary facilities will be provided for the construction workforce using self-contained portable 
facilities. Bottled water will be provided for drinking. 

2.3.13.4 Construction Deliveries 

Construction materials and supplies such as equipment modules, concrete, structural steel, 
pipe, wire, cable, fuel, lubricant, paint, adhesives, tools , water, and consumables will be 
delivered by truck. Deliveries will arrive via SR 52. A truck turnout will be provided along 
Sycamore Landfill Road on the northwest edge of the site to allow construction equipment that 
cannot be driven on the paved landfill road to be delivered and picked up. 

An average of approximately 15 and a peak of approximately 30 deliveries will occur each 
weekday during the construction period to bring equipment, materials, and supplies to the site, 
including about fou r deliveries per day to gas pipeline staging areas. These deliveries will be 
distributed throughout the work day. 

The site wi ll be fenced during construction and 24-hour security will be provided. 

Table 2.3-5 provides an estimate of the average and peak round trip construction traffic during 
the appropriate 18-rnonth construction and startup period. Additional discussion on traffic 
volumes is presented in Section 4.4, Traffic and Transportation . 

Table 2.3-5 Average and Peak Constructi on Traffic 

Vehicl e Type Average Daily Trips 
Peak DailylTrips 

(Occu rs in Month 111 

Construction Workers 120 268 
Delivery 15 30 
Heavy Trucks 5 10 
Total 140 308 

Construction laydown and parking areas will either be within the proposed Project site and/or a 
previously disturbed portion of Sycamore Landfill property. Construction worker parking wi ll be 
located at 7927 Mission Gorge Road in the City of Santee. This location is an existing paved 
parking lot that Quail Brush will enter into an agreement with the property owner for its use for 
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this purpose. Construction workers will be bused to construction areas from this location. 
Construction access will be from Sycamore Landfill Road, as shown on Figure 2.1-2. Materials 
and equipment will be delivered by truck via Sycamore Landfill Road. 

Construction of the utility switchyard will be managed and controlled by SDG&E in a manner 
that will be supportive of the construction and initial operation schedule for the proposed Project. 

2.3.13.5 Generation Plant Construction Disturbance 

Construction of the generation plant will result in disturbance to 11 acres of the 21.6-acre plant 
site parcel. 

2.3.14 Generation Plant Operation 

The Project will be designed as an intermediate/peaking and load-shaping facility to serve 
SDG&E load during periods of high demand, which generally occur during daytime hours, and 
more frequently during the summer than other periods. Because the high efficiency of the 
20V34SG engines, the plant's flat, high efficiency profile across its load range, and because of 
the support this plant wi ll provide both to SOG&E's local 230kV transmission systems, it is 
anticipated that the Project may be dispatched up to 3,800 hours/year excluding start-ups. 

The Applicant retained an independent power market analysis to predict expected hours of 
operation over the 3D-year design life of the facility. The analysis predicts the actual annual 
average operations of the plant wi ll be 1,739 hours/year. Actual operation will , of course, 
depend upon actual SDG&E system demand and CAISO dispatch requirements. The plant work 
force requirements are provided in Table 2.3-6. 

Table 2.3-6 Typica l Plant Operation Workforce 

DeRartment Personnel Shift- Workdays. 

Operations & Maintenance 1 Plant Manager 5 days a week 

10 PlantTechnidans 5 Rotating 12-hour shifts with 7 days a week 
2 Plant Technicians per shift 

All of the planes capacity will be sold to SDG&E under the terms of the PPA between the 
Applicant and SDG&E. The exact operational profile of the plant will be dependent on SOG&E's 
needs and requirements. 

While the capacity will be sold under the PPA and it is anticipated that the Project will be 
dispatched as a peaking, load-following facili ty for up to 3,800 hours per year, the exact mode of 
operation cannot be described. It is conceivable, however, that the facility could be operated in 
one or all of the modes described below. 

2.3.14.1 Peak Operations 

SDG&E will dispatch the facility , up to maximum continuous output, more often in the summer 
than during other seasons. Because the facility will be designed to be an intermediate/peaking 
plant, it is likely that the plant will primarily operate only during high ambient temperature (e.g., 
high load) periods. It is also quite possible that the plant will operate more in the summer to help 
support the local 230 kV system. 
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2.3.14.2 Load Following 

The facility will be operated to meet PPA requ irements up to the maximum available output at 
high load times of the day. The output of the plant will therefore be adjusted periodically either to 
meet SDG&E's load or, if under direct contro l of the CAISO by Distribution Dispatch Center 
(DOC) operation , to meet the CAl SO's real time market needs. 

2.3.14.3 Partial and Stand-by Operation 

This mode of operation can be expected to occur during late evening and early morning hours 
and on weekends when SDG&E only requires a portion of the plant's maximum output; on those 
occasions only a few of the engines may be in operation. If the engines not in operation are not 
undergoing maintenance, they will in most cases be available to SDG&E for non-spinning 
(capacity) reserve. 

2.3.14.4 Non-operational Periods 

This mode will occur if forced by equipment mal function, fuel supply interruption, transmission 
line disconnect, or scheduled maintenance. Because the Project will be an intermediate 
load/peaking unit. full shutdown would be expected for a majority of the off-peak hours of the 
year and in the winter, although non-spinning reserve capability would still be available for 
engines that are off-line, but not in maintenance. 

2.3.14.5 Long-Term Closure 

In the unlikely event of a situation that causes a long-term cessation of operations, security of 
the facility will be maintained on a 24-hour basis, and the CEC will be notified . Depending on the 
length of shutdown, a contingency plan for the temporary cessation of operations may be 
implemented. Such a contingency plan will be in conformance with all applicable LORS and 
protection of public health, safety, and the environment. The plan, depending on the expected 
duration of the shutdown, could include the draining of all chemica ls from storage tanks and 
other equipment and the safe shutdown of all equipment. All wastes from equipment shutdown 
will be disposed of according to applicable LORS. If the cessat ion of operations becomes 
permanent, the plant will be decommissioned. Section 2,8, Faciljty Closure, includes more 
information on facil ity closure. 

2.4 NATURAL GAS PIPELINE LATERAL CONSTRUCTION 

The Project will connect to the existing 20-inch diameter SDG&E natural gas pipeline that is 
located 2,200 feet away from the proposed Project site at the intersection of Mast Boulevard 
and Sycamore Landfill Road. From the tie-in point, the Project's 8-inch natural gas pipeline 
lateral will generally follow along the north side of Sycamore Landfill Road to the proposed 
Project site. 

Gas pipeline construction will be scheduled so that it is finished and operational when the plant 
is ready for testing near the end of the construction period. The tap to the existing SDG&E gas 
main will be constructed by SDG&E. The gas line between the tap point and the on site metering 
station, including the metering station itself. will be constructed by SDG&E, who will own and 
operate this portion of the gas line. From the metering station to each of the engines, the gas 
piping will be constructed, owned , and operated by the Applicant. Construction of the gas 
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pipeline will occur over an approximately 6-month long period. The gas pipeline will be designed 
and constructed in accordance with Californ ia Department of Transportation (Caltrans), San 
Diego County, Department of Transportation (DOT), and SDG&E specifications. 

The gas pipeline will be installed underground using open trenching and backfill construction 
methods, except for the Mast Boulevard crossing. The trenching and backfill construction 
method will include: hauling and stringing of pipe along the pipeline route in advance of the 
moving area of installation; trenching for pipe installation; welding ; radiographic inspection and 
coating of pipe welds; lowering the pipe into the trench; pressure testing; and backfilling of the 
trench. At the Mast Boulevard crossing , the pipeline will be installed beneath the road using 
either the horizontal-directional-drilling or jack-or-bore construction method. The crossing will be 
completed from a bore pit to a bore receiving pit located outside of Mast Boulevard. The bore pit 
excavation will be approximately 10 feet wide and 30 feet long, and the receiving pit will be 
approximately 10 feet wide and 10 feet long. The boring will be cased with a steel encasement 
within the right-of-way (ROW), the gas pipeline will be installed within the casing with spacers to 
center the pipeline, and the void between the pipel ine and the casing will be pressure grouted. 

Traffic control for pipeline construction will be in accordance with Caltrans and the California 
Manual on Uniform Traffic Control Devices (M UTCD). 

The trenching and crossing excavations for gas pipeline construction will total approximately 
1,500 cy of cut soil, most of which will be required for backfill. The trenching and crossing work 
will generate an estimated 200 cy of remaining soil in excess of the backfill requirement. 
Remaining material will be delivered to the Sycamore Landfill. 

The majority of the pipeline route occurs along the north side of Sycamore Landfill Road . The 
road surface will be stabilized by engineering measures including compacting and crowning the 
backfilled trench and constructing water bars on the road surface to prevent concentrated 
runoff. Off of the road surface. disturbances from pipeline construction will be stabilized by 
planting of native grasses and wildflower seed mix and coastal sage scrub species. The pipeline 
route will be monitored following the completion of construction. and engineering erosion control 
measures will be maintained in disturbed areas until the surface is stabilized. 

2.5 TRANSMISSION LINE DESCRIPTION, DESIGN, AN D OPERATION 

2.5.1 Introduction 

Section 2.5 discusses the transmission interconnection between the proposed Project and the 
existing SDG&E electrical grid, and the potential impacts that the operation of the proposed 
Project will have on the flow of electrical power in the local and regional transmission systems. 
To better understand the potential impacts of the proposed Project on the regional transmission 
system and power flows, the analysis presented will focus on (a) the existing electrical 
transmission system in the immediate area of the proposed Project, (b) the proposed 230kV gen 
tie between the Project and the electrical grid, and (c) the proposed gen tie route. The 
anticipated system impacts of the proposed interconnection to the SDG&E transmission system 
are also discussed. The Project Cluster 2 - Phase II Interconnection Study is being conducted 
by CAISO/SDG&E and the study results will be available in late August 2011 . The Phase II 
Study report will be provided as supplemental transmission interconnection information upon its 
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receipt. Hence, where appropriate the information described herein will be updated as required 
after the receipt of the Phase II Study Report 

Additional detail provided below is focused on potential nuisances (e.g., electrical , magnetic, 
audible noise, and corona effects), and safety issues associated with the proposed 230kV gen 
tie. A description of applicable laws, ordinances, regulations and standards (LORS) is also 
provided in Section 2.9. 

The site for the proposed Project was selected, in part, for its proximity to the existing 
transmission and natural gas lines. SDG&E has several transmission lines near the proposed 
power plant. SDG&E owns and maintains two separate parallel Mission to Miguel 230kV 
transmission lines, which pass approximately 4,800 feet west of the plant site in a north south 
direction. SD&E also owns and maintains the two parallel Sycamore to Miguel 230kV 
transmission lines located approximately 1.5 miles north of the proposed power plant site. 
Figure 2.1-2 shows the proposed Project in relation to the relevan! transmission resources in the 
immediate vicinity. 

The proposed 230kV gen tie will be connected directly to a new utility switchyard, which will be 
designed, built, and owned by SDG&E. The new SGD&E switchyard wi ll be constructed at a site 
northwest of the plant site in the vicinity of the existing Mission to Miguel 230kV transmission 
lines. The new utility swilchyard will be selected from three possible sites described herein 
along the existing or realigned Mission to Miguel transmission corridor. The exact routing of the 
Project gen tie from the plant site to the new SDG&E utility swilchyard location will be 
determined during route survey and detailed design. 

The initial examination of the local transmission system concentrated on anticipated Project 
power flows , the capacity and location of existing transmission lines, and the physical distances 
involved with the proposed gen tie. Primary consideration in the analysis was given to the ability 
of the existing transmission lines 10 carry the anticipated Project output. Additional aspects 
considered included environmental effects of building and maintaining the new interconnecting 
gen tie, right-of-way (ROW) modification{s) and acquisition, engineering requirements , and 
costs. Alternative interconnection options were identified after analyses of these data and 
review of the SDG&E system maps and one-line diagrams for their respective service areas. 
From these alternatives, the proposed transmission line alignment, interconnection 
configuration, and construction techniques were selected. 

Conceptual engineering of the proposed 230kV gen tie will be performed by the Applicant based 
on the results of the Phase II Study being performed by CAISO/SDG&E and technical 
engineering support provided by SDG&E. 

2.5.2 Existing Transmission Facil ities 

The proposed power plant site is located west of the City of Santee, south of the Sycamore 
Canyon LandfJII , and north of Hwy 52 in the City of San Diego, California. The two nearest 
transmission lines are the Mission to Miguel 230kV transmission lines (23022 and 23023) 
located approximately 4,800 feet west of the plant site and the Sycamore to Miguel (23021) and 
Sycamore to Miguel Tap (23041 ) 230kV transmission lines, which run approximately 1.5 miles 
north of the proposed plant site. Based on preliminary information addressing the capability to 
accept the added generation capacity represented by the proposed Project, the Mission to 
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Miguel (23023) 230kV transmission line was selected based on proximity of the line to the 
Project and the feasibility of interconnection. 

2.5.3 System Interconnection Studies 

The Phase II Study for the San Diego Area Cluster 2, of which the Project is included, is being 
performed jointly by CAISO/SDG&E. The study is examining the local and regional loads, rating 
of the existing 230kV transmission system and the ability of the existing transmission grid to 
safely and reliably transmit the Project nominal capacity (100 MW net), along with the 
anticipated increases in capacity from other projects in the San Diego Area Cluster 2. It is 
anticipated that the results of the system impact studies, coupled with the physical location of 
the transmission resources relative to the proposed Project, will aid in the selection of the 
proposed interconnecting transmission line route and design of interconnection facilities. 

2.5.4 Proposed Generation Tie-line 

The proposed 230kV gen tie will start at the dead-end structure inside the plant switchyard on 
the north side of the plant. The gen tie route will then proceed north along the west side of 
Sycamore Landfill Road for approximately 2,600 feet, then travel northwest for approximately 
2,600 feet to the proposed preferred location of the new SDG&E switchyard. The final location 
of the utility switch yard and its interconnection to the exist ing or realigned Mission to Miguel 
transmission line is subject to SDG&E approval. The Applicant intends to commence 
interconnection facilities review with SDG&E transmission department personnel pursuant to a 
an engineering support agreement entered into with SDG&E. 

The total length of this segment of the 230kV gen tie between the plant site and the proposed 
location for the new SDG&E switch yard will depend on the final site selected for the new 
switchyard. The 230kV gen tie will be insta lled on steel poles (Figure 2.5-1) and will have a 
ruling span of about 350 to 400 feet . The location and width of the gen tie corridor ROW will 
consider, as requi red, 230kV line clearances and address operational and maintenance criteria 
required by California Public Utilities Commission (CPUC) General Order (GO)-95 In addition, 
the new gen tie will conform to the recent Electromagnetic Field (EMF) Guidelines for Electrical 
Facilities prepared in response to the CPUC Decision 06-01-042. 

The proposed route of the gen tie requires a line crossing with the existing 230kV Mission to 
Miguel 230kV line. The Applicant has identified two possible options for this crossing: 

• A direct buried 230kV cable: In this option, the overhead line would terminate before the 
existing line and transition to an underground cable. Once under the existing line the 
option exists to either transition back up to an overhead line, which will then lead directly 
to the proposed new switchyard or to continue the underground cable from the crossing 
into the proposed switchyard. 

• Raised overhead transmission line: In this option, the gen tie line would "go over" the 
SDG&E T-lines by raising. In this scenario, the gen tie towers on either side of the 
SDG&E transmission lines are raised to ensure that the gen tie line height provides the 
proper clearance. However, due to concerns about potential interruption caused by an 
upper line falling on a lower line and the resulting unexpected outage and mechanical 
damage, typically require that the existing T-lines remain high in these types of line 
crossings. This option would necessitate the developer to pay for raising the towers on 
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the utility lines. In this crossing that would mean four large multi-bundled towers would 
need to be raised and the cost would be high and the responsibility of the developer. 
This option is therefore impractical. 

In light of these options, the Applicant proposes to underground the gen tie line prior to the 
crossing and, depending on the final location of the switchyard, to continue running the 
underground cable directly into the switchyard. 

The Applicant proposes to direct bury the 230kV cable ensuring proper protection of the cable 
and attention to thermal management as well as the associated electric and magnetic field 
management. The greatest benefit of this option is the reduced impact on the existing line -
mainly in terms of live-line maintenance. As the proposed route of the cable is relatively short, 
no manholes or joints are anticipated. 230kV cable technology is considered routine and there 
are many competitors providing very reliable products. Likewise, the bushings to be used at the 
connection between the overhead line conductors and the cable as well as between the cable 
and the switchyard equipment are considered well established, with many products available. 

2.5.5 Generation Plant Switchyard 

The proposed Project 230kV switchyard consists of a single three-winding generation station 
unit transformer (GSUT) and associated 230kV gas-insulated (SFs) circuit breaker, disconnect 
switches, and interconnecting bus structures. The plant switchyard general arrangement layout 
is shown on Figure 2.3-1. An electrical single-line diagram of the proposed Project substation is 
shown on Figure 2.5-2. 

The 230kV plant switchyard and all associated equipment will be designed for 1,200 amperes 
(A) continuous current and a 40 kiloampere interrupting capacity (kAIC). As shown on Figure 
2.4-2, each cluster of generator sets would be provided with an independent tie to a dedicated 
low side winding of the GSUT inside the plant switch yard via 15kV nonsegregated-phase bus 
duct. The high-side bus, consisting of rig id aluminum bus structures, or strain bus, will be 
connected to the new 230kV transmission line through 60-foot dead-end structures on the 
southeast end of the switchyard. 

One 13.8kV-480 volt auxiliary power transformer will be connected to each 15kV metal-clad 
switchgear. This switchgear would collect power from a cluster of five to six generator sets and 
distribute it to the respective GSUT winding. The auxiliary power transformers would provide 
power to all auxiliary loads within the plant. Startup and standby power would be supplied from 
the grid through the GSUT, which will backfeed 13.8kV power into the power plant 15kV 
switchgear and to the respective auxiliary transformers. Alternately , startup and standby power 
might be provided by separate 480 volt services from the local distribution system, if available. 

Auxiliary controls and protective relay systems for the 230kV plant switchyard would be installed 
in a controlled enclosure on the west side of the plant switchyard . 

2.5.6 Overhead Generat ion Tie-Line Characteristics 

The proposed gen tie will be designed to carry the full output of the facility at 230kV. The gen tie 
would be arrayed in a single-circuit configuration, supported by steel structures placed at 
appropriate intervals. The overhead line conductor type (Table 2.5-1) to be considered will have 
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a range of 859 thousand circular mil (kcmil) Aluminum Conductor Steel Reinforced (ACSR), 
Expanded, 954 kcmil ACSR (Rail) to 1113 kcmil ASCRISDC (or higher) to curtail corona effect. 

Table 2 . 5 ~1 Comparisons of Conductor Sags and Tensions 

TypeUU 

Span Le ngth in Fee.t Conditions 
kcmil 
AC:SR 
SOC 

400 ft spa n .... 
MTHL I 14506 
O· bare F 9881 
120· bare F 3874 (06.20') 
212 0 bare F 2664 (09.02') 

600 ft span 
MTHL I 14743 
1 inch ice I 
21 psf wind I 
O· bare F 9488 
120· bare F 4487 (12.08') 
212 0 bare F 3279 (16.57') 

800 ft span 
MTHL I 15403 
1 inch ice I 

21 psf wind I 
a · bare F 9095 
120' bare F 5197 (18.56') 
212 0 bare F 403 5 (B.97') 

1,000 ft spa n 
MTHL I 16039 
1 inch ice I 
21 psf wind I 
O· bare F 8914 
120' bare F 5778 (26. 12 ') 
212 0 bare F 4682 (32 .32') 

Notes . 
•• tension data extrapolated 
Acronvm§ and Abbrevla l lon§: 
ACSR - Aluminum Conductor Steel Reinforced Cable 
f. -Final 
ft · fee t 
I -Initial 
IIcmil- thousa nd circular mil 
MTHL - Maximum Tension Heavy Loading 
psf - pound per square foot 
SOC - Self Damping Conductor 

Type 954 
kcmil 
Alloy 

Expanded 

8500 
5060 
2282 (10.54') 
1694 (14 .21') 

9109 
10710 
7328 
5060 
2702 (14.80') 
2099 (19 ,12') 

9998 
12243 
8395 
5060 
3200 (22.24') 
2600 (27.49') 

10679 
13483 
92.18 
5060 
3578 (31 .14') 
3011 (37.15') 

"v~e 859 
kcmil 
ACSR 

Expa nded 

8950 
5060 
3270 (07.35') 
2662 (09.03') 

9437 
11133 
7723 
5060 
3097 (15.25') 
2514 {18.84'} 

9861 
12472 
8166 
5060 
3587 (23.45') 
3021 (2.7.92') 

10416 
13520 
8860 
5060 
3934 (33.49') 
3429 (38.53') 

Selection of the appropriate conductor depends upon the peak power to be transmitted through 
the gen tie line. The Project is capable of generating 100 MW. Assuming power factor equal to 
0.95, nominal current of single circuit 230 kV line will be 264 (A). 
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Below are the current ratings for the three conductors suggested above: 

Conductor type 

859 kemil ACSR 

954 kemil ACSR (Rail) 

1113 kemil ASCR/SD 

Current Rating (A)* 

>918 

993 

1092 

• Ratings are from Vendor's catalogue 

Current ratings for all conductors are greater than 3 times as many amps as required to 
accommodate the proposed gen tie line current. Considering all ampacity de-rating factors; 
solar heat absorption and conductor heat due 10 current and all site condition factors (such as 
maximum ambient temperature, azimuths of sun and line), all conductors are more than 
sufficient with regards to ampacity. The only concern in conductor selection is corona. By 
experience, use of conductors larger than 900 kcmil in size guarantees limitation of corona in 
acceptable range. As a result , the Applicant proposes to use 954 kcmll Rail ASCR conductor for 
this line. 

The selection of the steel pole designs for Ihe 230kV gen tie will be determined by the exact 
route and to accommodate changes of direction in the transmission line route. The dead-end 
poles, heavy-angle poles, and tangent type poles would be used as needed. 

The structure 01 gen tie line will be of single circu it steel mono-pole design with 230kV circuit. 
Tangent pole outline and geometry will be as shown in Figure 2.5-1 and Table 2.5-2. 

Table 2.5-2 Steel Pole Structu re Dimensions 

MinimUm Dimensions (ft) -= 
Voltage 230kV 
Number of Insulators 12 13 
Dimension A 10.0 10.5 

Dimension B 11.0 11.5 
Dimension C 13.0 14. 

Dimension 0 10.0 11.0 

Reference. RUS BULETIIN 1724E-204, TransmIssIOn Lme Structures, GUIde 

for Steel Pole Structure Dimensi ons 1115kV-230kV) 

Referring to Table 2.5-1 , the maximum sag for 954 kcmil ACSR (Rail) conductor in 600-1001 
span and 212 0 F is 19.12 feet. Therefore, tangent pole height will reach (assuming 13 insulators 
per string): 

o + 2*C + insulator string length + sag + clearance above ground = 
11 + 2' 14 + 6.78 + 19.12 + 20.9 = 85.8 (feet) 

The proposed 230kV gen tie will exit the plant swilchyard in a slack span configuration from the 
dead-end structures (approximately 60 feet lall) on the north side of the plant site (Figure 2.3-1). 
From that structure, the 230kV gen tie will travel north then northwest with an average span of 
400 to 600 feet. Oepending on the final routing of the gen tie , heavy-angle structures will be 
placed as required along the approximate one mile long ROW of the 230kV gen tie 10 
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accommodate changes in direction of the line. The remaining new pole structures will be 
tangent-type design and will be spaced based on engineering criteria. The new pole structures 
will be approximately 70 to 90 feet tall. Figure 2.5-1 shows a typical mono steel pole with vertical 
arrangement of three phases at one side of conductor, which has been chosen for the gen tie. 
Reference is made to RUS Bulletin 1724E-204 , Transmission Line Structures, Guide for Steel 
Pole Structure Dimensions (115kV-230kV) in Table 2.5-2. A 954 kcmil ACSR Rail conductor has 
been chosen to avoid Corona. This conductor has sufficient capacity to carry required current. 

2.5.7 Transmission Interconnection System Impact Studies (SIS) 

The proposed Project will be operated as a peaking station and will enhance the reliability and 
availability of the 230kV network in the area by supporting intermittent solar and wind 
generation. The Phase II SIS is being performed by CAISO/SDG&E for the proposed Project. 
From the SIS report , the impact of the proposed Project's generation capacity on the grid will be 
determined. The transmission system's transient performance, relative to CAISO reliability 
guidelines, wilt also be analyzed . A copy of the Phase II SIS report will be provided when the 
final version is available. A copy of the Large Generator Interconnection Study Process 
Agreement is provided as Appendix B.9. 

2.5.8 Transmission Interconnection Safety and Nuisances 

This section discusses safety and nuisance issues associated with the proposed electrical 
interconnection of the proposed Project to the SDG&E electrical grid . Construction and 
operation of the proposed overhead gen tie wilt be undertaken in a manner that ensures the 
safety of the publi c, as well as maintenance and ROW crews, while supplying power with 
minimal electrical interference. 

2. 5.8.1 Electrical Clearances 

Typical high-voltage overhead transmission lines are composed of bare conductors connected 
to supporting structures by means of porcelain, glass, or polymer insulators, The air surrounding 
the energized conductor acts as the insulating medium. Maintaining sufficient clearances, or air 
space, around the conductors to protect the public and utility workers is paramount to safe 
operation of the line. 

The proposed 230kV gen tie will be installed overhead and will be approximately one mile in 
length, and will be constructed with bare overhead conductors connected to supporting 
structures by means of porcelain , glass, or polymer insulators . The overhead gen tie will be built 
by the Applicant and owned and operated by SDG&E. The safety clearance required around the 
conductors is determined by normal operating voltages, conductor temperatures, short-term 
abnormal voltages, windblown swinging conductors , contamination of the insulators, clearances 
for workers, and clearances for public safety. Minimum clearances are specified in GO-95 and 
the National Electrical Safety Code (NESC). Electric utilities, state regulators , and local 
ordinances may specify additional (more restrictive) clearances. 

Gen tie line clearances above ground and ROW width for the 230 kV gen tie are provided in 
Tables 2.5-3 and 2.5-4 below. 
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Tab le 2.5-3 Ground Clearan ce (Reference: RUS BULLETIN 1724E-200) 

Clearance description Clearance above ground for 230kV linen~~~mlnal 

Voltage, Phase to Phase (kVull lin ftl 
Spaces and ways accessible to pedestrians only 20.9 
Note: 
Areas accessible to pedestrians only are areas where riders 
on horsE'S or other large animals, vehicles or other mobile 
units exceeding 8 feet in height are prohibited by regulation 
or permanent terrain configu rations or are not norm<llly 
encountered nor reasonably anticipat ed. Land subject to 
highway right·of-way maintenance equipment is not to be 
considered as being accessible to pedestrians only 

Table 2.5-4 ROW Width (Reference: RUS BULLETIN 1724E-200) 

c::learance description 

ROW width 

Typical ROW width for 230kv line (Nominal 
Voltage, PHase to PHase (kVLLll in (ft) 

125-200 

Other typical clearances will be specified for the following , as part of the final design: 

• Distance between the energized conductors themselves (same line) 

• Distance between the energized conductors and the supporting structure (taking into 
account the length of insulators used and the swing and vibration movement of the 
conductors) 

• Distance between the energized conductors and other power or communication wires on 
the same supporting structure, or between other power or communication wires above or 
below the conductors 

• Distance from the energized conductors to the ground and features , such as roadways, 
railroads, driveways, parking lots, navigable watelWays, and airports 

• Distance from the energized conductors to buildings and signs 

• Distance from the energized conductors to other power lines (examples include other 
parallel lines and line being crossed over) 

The proposed Project gen tie will be designed to meet all national, state, and local code 
clearance requirements. These standards are summarized in the LORS table in Section 2.9 and 
described in more detail in Appendix B Engineering Design Criteria. 

2.5.8.2 Electrical Effects 

The electrical effects of high~voltage transmiss ion lines fall into two broad categories-corona 
effects and field effects. Because these effects have the potential to cause a deViation from the 
normal they are often termed Electromagnetic Interference (EMI): 

• Corona is the ionization of the air that occurs at the surface of the energ ized conductor 
and suspension hardware due to very high (i.e., when it is above a critical level) electric 
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field strength at points between the high voltage side of the line and ground. The location 
and extend of corona varies and is dependent on the design, construction techniques 
and the environment. Besides the power loss associated with corona, corona could 
result in radio and television reception interference (RI and TVI), audible noise (AN), 
light, and production of ozone. The key technical parameters affecting corona include: 
line voltage, line phase configuration, insulating distances, insulating hardware, 
conductors and configuration of conductor bundles, environmental parameters, and 
attention to detail during construction. 

• Field effects are a direct result of the voltage and current associated with the line. 
Electric field effects are a direct result of the 60 hertz (Hz) line voltage and the 60Hz 
magnetic field effects and are a consequence of the load current. These fields are of 
interest because they couple into nearby objects. Consequently, levels need to be 
managed such that the coupling does not produce unintended consequences. 

Operating power lines, like the energized components of electrical motors, home wiring, lighting , 
and aU other electrical appliances, produce electric and magnetic fields commonly referred to as 
the electromagnetic field (EMF). The dominant EMF produced by the alternating current 
electrical power system in the United States has a frequency of 60 Hz, meaning that the 
intensity and orientation of the field changes 60 times per second. Consequently, it is essential 
to ensure electromagnetic compatibility (EMC) with the operating environment. 

The 60 Hz power line fields are considered to be extremely low frequency. To place this in 
context, other common frequencies include: AM radio, which operates up to 1,600,000 Hz 
(1 ,600 kilohertz [kHz]) ; television, 890,000,000 Hz (890 megahertz [MHz]) ; celiular telephones, 
900,000,000 Hz (900 MHz); microwave ovens , 2,450,000,000 Hz (2.4 gigahertz [GHz]); and 
X-rays, about 1 billion Hz. Higher frequency fields have shorter wavelengths and greater energy 
in the field. Microwave wavelengths are a few inches long and have enough energy to cause 
heating in conducting objects. High frequencies , such as x-rays, have enough energy to cause 
ionization (breaking of atomic or molecular bonds). At the 60 Hz frequency associated with 
electric power transmission , the electri c and magnetic fields have a wavelength of 3,100 miles 
and have very low energy that does not cause heating or ionization. The 60 Hz fields do not 
radiate , unlike radio frequency fields. 

2.5.8.3 Electric Fields 

Electric fields around transmission lines are produced by potential difference (voltage) between 
an energized conductor and surrounding objects. Electric field strength is directly proportional to 
the line's voltage; that is, increased voltage produces a stronger electric field . The electric field 
is inversely proportional to the distance from the conductors, so that the electric field strength 
declines as the distance from the conductor increases. As the electric field is relative to line 
voltage which can be considered a "constant~, electric field around a transmission line remains 
practically steady and is not affected by the common daily and seasonal fluctuations in use of 
electricity by customers. The electric field pattern is however affected by both permanent and 
temporary objects within the electric field . 

The basic unit of measurement for an electric field is VIm - volts per meter. In the case of 
transmission lines the usual unit of measure is kV/m - thousands of volts per meter. Table 2.5-5 
provides a prelimina ry calculation of the electric field strength for the Project's 230kV gen tie 
line. 
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Table 2.5-5 Calcu lation of Elect ric Field at Ground 

Reference: EPRl's Red Book, section 8.5, Nomogram to calculate Emax. 

Introducing involved parameters: 

H: Distance between conductor to measuring point at ground, 
D: Diameter of conductor: 1.165 (in) or 0.097 {ftj taken f rom vendor's catalogue, 
S: Phase spacing: 14 (ftj, 
E: Electrical field, 
v; nominal l ine-line vol tage: 230 kV, 

HEjV: To be taken from reference graph, 
HID: To be ca lculated. 

Distance from 
ROW Centerline H (ft) H (m) 

(ft) 

-SO 43.81 13.35 
-45 39.48 12.04 
-40 35.34 10.77 
-35 31.45 9.59 
-30 27.91 8.51 
-25 24.88 7.58 
-20 22.56 6.88 
-15 21.19 6.46 
-10 20.95 6.39 
-5 21.89 6.67 
0 23.85 7.27 
5 26.63 8.12 
10 29.98 9.14 
15 33.75 10.29 
20 37.80 11.52 
25 42 .06 12.82 
30 46.47 14.16 
35 50.98 15.54 
40 55.58 16.94 
45 60.24 18.36 
50 64.95 19.80 

HID 5/H HE/V 

451.62 0.32 0.0685 
407.06 0.35 0.071 
364.35 0.40 0.083 
324.22 0.45 0.087 
287.75 0.50 0.095 
256.50 0.56 0.097 
232.60 0.62 0.108 
218 .46 0.66 0.112 
2J6.02 0.67 0.1125 
225.64 0.64 0.1085 
245.93 0.59 0.1055 
274.52 0.53 0.0965 
309.12 0.47 0.092 
347.94 0.41 0.0845 
389.72 0.37 0.079 
433.61 0.33 0.069 
479.03 0.30 0.0675 
525.58 0.27 0.0645 
572.98 0.25 0.063 
621.05 0.23 0.0615 
669.63 0.22 0.06' 

E (kV/m) 

1.1799 
1.3569 
1.7721 
2.0875 
2.5683 
2.9418 
3.6120 
3.9882 
4.0514 
3.7406 
3.3372 
2.]346 
2.3153 
1.8893 
1.5769 
1.2379 
1.0962 
0.9547 
0.8553 
0.7704 
0.6970 

Anticipated electric field "E" levels are well within acceptable margin of 230kV lines. 

, 

The highest electric field on ground (directly below the conductor) is approximately 4.05 kV/m. 
The electric field at 40 feet from that point is approximately 0.7 kVlm. Since the ROW width of 
this line is 125 feet, the electric field at the edge of ROW should be well below the acceptable 
maximum value (utilized formulas and graphs are taken from EPRl's red book, ROW from RUS 
Bulletin 1724E-200)_ 

Once the gen tie route is finalized, a final calculation will be performed to determine the actual 
strength of the electric field along the proposed route . 
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2.5.8.4 Magnetic Fields 

Magnetic fields or EMF around transmission lines are produced by the current flow, measured in 
terms of amperes, through the conductors. The magnetic field strength is directly proportional to 
the magnitude of current flow; that is, increased amperes produce a stronger magnetic field , or 
increased magnetic flux density. The magnetic field is inversely proportional to the distance from 
the conductors. Thus , like the electric field , the magnetic field strength declines as the distance 
from the conductor increases. The international unit of measure for magnetic flux density is 
Tesla (T). In the United States, the more common measure is Gauss (G). For transmission 
lines, typica l magnetic fields are expressed in units of milligauss (mG). The amperes and, 
therefore, the magnetic field around a transmission line, fluctuate daily and seasonally as the 
use of electricity varies. 

Considerable research has been conducted over the last 30 years on the possible biological 
effects and human health effects from EMF. This research has produced many studies that offer 
no uniform conclusions about whether or not long-term exposure to EMF is harmful. In the 
absence of conclUsive or evocative evidence, some states, California in particular, have chosen 
not to specify maximum acceptable levels of EMF. Instead, these states mandate a program of 
prudent avoidance whereby EMF exposure to the public would be minimized by encouraging 
electric utilities to use low-cost techniques to reduce the levels of EMF. 

EMF field strengths were calculated using the Transmission Line Parameters and Transmission 
Line Calculator program developed by the Safe Engineering Services & Technologies, LTD 
(SESTLC). SESTLC calculates the electric fields (EF) expressed as kV/m and the EMF 
expressed in mG (Table 2.5-6). 

The various inputs for the ca lculations include voltage, current load, current angle, conductor 
type and spacing , number of subconductors, subconductor bundle symmetry, spatial 
coord inates of the conductors and shield wire, various labeling parameters, and other specifics. 
The field level is calculated perpendicular to the line and at mid-span where the overhead line 
sags closest to the ground (calculation point) . The midspan location, therefore, provides the 
maximum value for the field. The EF and EMF values shOUld be calculated at a level of 3 feet 
(or 1 meter) above flat terra in. 

Table 2.5-6 Ca lculatio n of Magnetic Field at 1 Meter above Ground 

1- Calculation of magnetic field at 1 meter above ground: 

Reference: EPRI's Red Book, section 8.6. 

Introducing involved parameters: 

B: Magnetk field (in mG), 
R: Distance between center of set of conductors (phases) to measuring point at 1 meter 
above ground (in m), 
P: Spacing between conductors: 14 (ft) or4.27 (m) 
I: Current: 264 (A) , 
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Distance from 
ROW Centerline Rim) B{mG) 

1ft) 
-50 39.94 2.45 
-45 35.15 3.16 
-40 30.42 4.22 
-35 25.80 5.87 
-30 21.34 8.57 
-25 17.19 13.22 
-20 13.62 21.06 
-15 11.20 31.13 
-10 10.75 33.82 
-5 12.47 25.12 
0 15.67 15.91 
5 19.63 10.13 
10 23.99 6.79 
15 28.56 4.79 
20 33.25 3.53 
25 38.02 2.70 
30 42.84 2.13 
35 47.70 1.72 
40 52.59 1.41 
45 57 .49 1.18 
50 62.41 1.00 

While the State of Californ ia does not set a statutory limit for electric and magnetic field levels, 
the CPUC, which regulates electric transmission lines, mandates EMF reduction as a 
practicable design criterion for new and upgraded electrical facilities. As a result of this 
mandate, the regulated electric utilities have developed their own design guidelines to reduce 
EMF at each new facility . In the spring of 2006, a utility workshop culminated in the 
development of standardized design guidelines. The CEC , which regulates transmission lines to 
the first POI, requires independent power producers (IPP) to follow the existing guidelines used 
by local electric utilities or transmiss ion system owners. 

In keeping with the goal of EMF reduction, the interconnection of the proposed Project will be 
designed and constructed using the principles outlined in the SDG&E publication , EMF Design 
Guidelines for Electrical Facilities. These guidelines explicitly incorporate the directives of the 
CPUC by developing design procedures compliant with Decision 93-11-013 and General Orders 
95, 128, and 131-0. When the gen tie structures, conductors, and ROW are designed according 
to the SDG&E guidelines, the gen tie will be consistent with the CPUC mandate. 

From page 37 of the SDG&E guidelines. the following are the primary techniques for reducing 
EMF along the line: 

1. Increase the pole height for overhead design. 

2. Use compact pole-head configuration. 

3. Minimize the current on the line. 

4. Optimize the configuration of the phases (A, B, C). 
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The anticipated EMF levels have been calculated for the proposed Project gen tie as 
preliminarily designed. The CEC requ ires actual measurements of pre-interconnection 
background EM F to compare with measurements of post-interconnection EMF levels. If 
required, the pre- and post-interconnection verification measurements will be made consistent 
with IEEE guidelines and will provide sample readings of EMF at the edge of the ROW, 
Additional measurements will be made by request for locations of particular concern. 

The highest magnetic field at 1 meter above ground (directly below the conductor) is 34 mG. 
The magnetic field at 40 feet from that point is 1 mG, Since the ROW width of this gen tie is 125 
feet, the magnetic field at the edge of the ROW is well below the acceptable maximum value 
(util ized formulas are taken from EPRl's red book). 

2.5.8.5 Audible Noise 

Corona is a function of the voltage of the line, the diameter of the conductor, and the condition 
of the conductor and suspension hardware and the environment. The electric field gradient is 
the rate at which the electric field changes and is directly related to the line voltage. The electric 
field gradient is greatest at the suliace of the conductor. Large-diameter conductors and 
bundles of conductors (a bundle of conductors is equivalent to a conductor of the same 
diameter as the outer diameter of the bundle) have lower electric field gradients at the conductor 
suliace and, hence, lower corona than smaller conductors, everything else being equal. 
Irregularities , such as knicks and scrapes on the conductor surface, or sharp edges on 
suspension hardware, concentrate the electric field at these locations and increase corona at 
these spots. Similarly, contamination on the conductor surtace, such as dust or insects, can 
cause irregularities that are a source for corona. Raindrops, snow, fog , and condensation are 
also sources of irregularities. Corona typically becomes a design concern for transmission lines 
having voltages of 345kV and above. 

It is important that any discussion of EMF and audible noise include the assumptions used to 
calculate these values and remembering that EMF and audible noise near the power lines vary 
with regard to line design, line loading , distance from the line, and other factors . Both the 
electric field and audible noise depend on line voltage, which remains nearly constant for a 
transmission line during normal operation. A worst-case voltage of 242kV (230 kV +5 percent) 
will be used in the calculations for the proposed 230kV gen tie . 

Once the transmission line route is finalized a calculation will be performed to determine the 
magnitude of audible noise from the 230kV gen tie along the proposed route. The following 
assumptions commonly used by utility companies will be adopted for this study: 

• The line will be considered loaded at 75 percent of forecasted load. 

• Magnetic field strength will be calcu lated at 3 feet above ground. 

• Resultant magnetic fields are to be utilized. 

• All line loadings are assumed balanced. 

• Dominant power flow directions will be used. 

Currently, the region immediately surrounding the power plant site Is undeveloped land and the 
majority of noise sensitive areas are located to the east in the City of Santee. There is 
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significant terrain shielding that wi ll help block sound propagating to the residential areas. Given 
the extended separat ion distances and terrain shielding, operation of the electrical transmission 
line and switchyard are not expected to result in an adverse noise impact. Transmission tine and 
switchyard audible noise are further discussed in AFC Section 4.3.4.3. 

2.5.8.6 Induced Current and Voltages 

A conducting object, such as a vehicle or person located within an electric field, will have 
induced voltages and currents. The strength of the induced current will depend on the electric 
field strength, the location , size and shape of the conducting object, and the object-to-ground 
resistance. Examples of measured induced currents in a 1 kV/m electric field are about 0.016 
milliamps (mA) for a person, about 0.41 mA for a large school bus, and about 0.63 mA for a 
large trailer truck. 

When a conducting object is isolated from the ground (e.g. the rubber tires of a vehicle) and a 
grounded person touches the object, a perceptible current or shock could occur as the current 
flows to ground. In the case of a person the common terms for this are called: step-and-touch 
potential. Shocks are classified as below perception, above perception, secondary, and primary. 
The mean perception level is 1.0 mA for a 180-pound man and 0.7 mA for a 120-pound woman. 
Secondary shocks cause no direct physiological harm, but could annoy a person and cause 
involuntary muscle contraction. The lower average secondary shock level for an average sized 
man is about 2 mA. Primary shocks can be harmful. Their lower level is described as the current 
at which 99.5 percent of subjects can still voluntarily "let go" of the shocking electrode. For a 
180-pound man this is 9 mA, for a1 20-pound woman, 6 rnA, and for children, 5 rnA. The NESC 
specifies 5 rnA as the maximum allowable short-ci rcu it current-to-ground from vehicles, trucks, 
and equipment near transmission lines. 

The mitigat ion for hazardous and nuisance shocks is to ensure that metallic objects on or near 
the ROW are grounded, and that sufficient clearances are provided at roadways and parking 
lots to keep electric fields at these locations sufficiently low to prevent vehicle short circuit 
currents from exceeding 5 mA. 

Magnetic fields can also induce voltages and currents in conducting objects. Typically, this 
requires a long metallic object, such as a wire fence or aboveground pipeline that is grounded at 
only one location. A person who closes an electrical loop by grounding the object at a different 
location will experience a shock similar to that previously described for an ungrounded object. 
Mitigation for this problem is to ensure multiple grounds on fences or pipelines, especially those 
that are oriented parallel to the transmission line. 

The proposed 230kV gen tie wi ll be constructed in conformance with CPUC GO-95 and Title 8 
CCR 2700 requirements. Therefore, hazardous shocks are unlikely to occur as a result of 
Project construction, operation, or maintenance. 

2.5.8.7 Communications (Radio or Television) Interference 

The communication interference (radio or television) for the proposed Project 230kV gen tie has 
been calculated for two different environmental conditions applied to the new gen tie-the heavy 
rain condition and the fair weather condition. 
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The North American Regional Broadcasting Agreement recognizes a 54 decibel (dB) signal 
level as the outer boundary of an AM radio station's primary service territory. The amount of AM 
radio interference caused by the gen tie depends on the relative signal strength of the radio 
signal and other sources of ambient radio noise. The Federal Communications Commission 
(FCC) recommends the following minimum signals as necessary to reliably serve a primary 
service area: 

,. Busmess City Area: 80 to 94 dB 

,. Residential City Area: 66 to 80 dB 

,. Rural Area: 40 to 54 dB 

The requirements for higher signal strengths in city areas takes into consideration the higher 
level of ambient noise levels typically found in the city as compared with a rural location. 

Good radio reception is typically based on a signal strength 26 dB greater than ambient noise. 
This 26 dB signal-to-noise ratio is applied to the fa ir weather ambient noise level. A commonly 
accepted level of transmission radio noise is 40 to 45 dB at the edge of ROW for fair weather 
conditions. A 40 dB noise level and 26 dB signal-to-noise ratio would imply a signal strength of 
66 dB, which agrees with recommended signal strength as listed above for a residential city 
area. 

Digital communication (digital radio and TV) and FM rad io is immune to corona type radio noise 
and, therefore, is not considered in evaluation of transmission radio interference. Television 
audio is also an FM signal that is not affected by transmission line radio noise. In the past and in 
some areas, Television video is an AM signal that is subject to interference from transmission 
lines. As analog TV is phased out in favor of digital TV, TVI will not be an issue. However, the 
frequency spectrum for fair weather corona noise follows an inverse law. The transmission 
noise attenuates at a rate of 20 dB per frequency decade. In addition to attenuation for 
frequency, an adjustment is made for the different bandwidth of the television signal versus AM 
radio. When the frequency and bandwidth adjustments are made, the net correction is 10 dB. 
The expected noise at television frequencies is 10 dB less than for AM radio. 

The foll owing is a calculatjon of potential rad io and TV inteiference levels: 

Reference: EPRI 's Red Book, sections 5.3 and 5.4. 

Introducing involved parameters: 

,. RI: Radio interierence, 

,. TV1: Television interference, 

• h: Height of closest phase to ground (in m), 

,. R: Lateral distance from antenna to nearest ppase 

Assumptions: 

,. Ground resistivity is taken equal to 100 ohms (0). 

,. Prediction of RI & TVI is made for an antenna located at 100 m from the line. 
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• Frequency of interest for RI and TVI pred iction is assumed to be 83.25 MHz (carrier 
frequency of TV channel 6 wlth a grade B signal of 47dB above 1 ~V/m). 

• RI and TVI have been calculated for heavy rain condition as the worst case. 

• RI level of 362 kV line has been considered as the base case and correction factors and 
dB adders have been extrapolated. This assumption will result in conservative values as 
230 kV line has smaller corona than a 362 kV line. Base case parameters are: 

- Line voltage: 362 kV, 

Phase arrangement and spacing: Vertical and 7.5 m, 

Lowest phase to ground clearance: 12.5 m 

Calculations: 

• Rllevel in heavy rain from base case graph (introduced reference) : 73.2 dB, 

• Adjustment due to voltage level from corresponding graph: -18.5 dB, 

• Adjustment due to phase spacing: +2.2 dB from corresponding graph , 

• Adjustment due to average height above ground from corresponding graph: +0.5 dB, 

• 3.2 = Constant 

• Tie-Line project's RI = 73.2 - 18.5 +2 .2 + 0.5 = 57.4 dB above 1 ~V/m, 

• TVI ~ RI- 20 Log,,(f«1 + (R/h )')/(1 + (15/h)'))05) +3.2 ~ 57.4 - 54.18 +3.2 ~ 6.42 dB 
above 1 ~V/m , 

• SNR (Signal to Noise ratio) = 47 - 6.42;: 40.58 dB. 

Referring to SNR rating scale (graph 5.3.5 of introduced reference) , TVI of the project is less 
than scale 3 and is within the acceptable range. SNR in other conditions such as wet conductor 
or dry weather condition is much smaller and is actually negligible . 

2.5.8.8 Aviation Safety 

Federal Aviation Administration (FAA) Regulations, Title 14 of the Code of Federal Regulations 
(CFR), Part 77, establishes standards for determining obstructions in navigable airspace in the 
vicinity of airports that are available for public use and are listed in the airport directory of the 
current airman's information manual. These regulations set forth requirements for notification of 
proposed obstructions thaI extend above the earth's surface. FAA notification is required for any 
potential obstruction structure erected over 200 feet in height above ground level. Notification is 
required if the obstruction is greater than specified heights and falls within any restricted 
airspace in the approach to airports . For airports wlth runways longer than 3,200 feet, the 
restricted space extends 20,000 feet (3.3 nautical miles) from the runway with no obstruction 
greater than a 100: 1 ratio of the distance from the runway. For airports with runways measuring 
3,200 feet or less, the restricted space extends 10,000 feet (1.7 nautical miles) with a 50:1 ratio 
of the distance from the runway. For heliports, the restricted space extends 5,000 feet (0.8 
nautical miles) with a 25:1 ratio . 

The Marine Corps Air Station (MCAS) Miramar boundary is to the north of the Project 
approximately 1.55 miles, and the main runway complex at MCAS Miramar is 6 miles to the 
northwest. Gillespie Field (airport) lies approximately 3 miles to the southeast, and Montgomery 
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Field (airport) lies 6.4 miles to the southwest. While the gen tie will be below the thresholds 
associated with FAA regulations and impacts would be less than significant, the Applicant will 
file a Notice of Proposed Construction or Alteration (Form 7460·1) with the FAA. The Project 
would also comply with the San Diego County Regional Airport Land Use Commission (ALUC) -
Miramar Airport Land Use Compatibility Plan. 

2.5.8.9 Vegetation Management and Associated Fire Hazards 

The proposed 230kV gen tie will be designed, constructed, and maintained in accordance with 
GO-95, which establ ishes clearances from other constructed and natural structures and tree
trimming requirements to mitigate fire hazards. In the event that trees are encountered along the 
proposed gen tie corridor, those trees will be trimmed or removed to ensure mitigation of these 
hazards. However, it is unlikely that any vegetation management will be required because the 
entire proposed route is over scrubland. SDG&E will maintain the gen tie ROWand immediate 
area in accordance with accepted industry practices that will include identification and 
abatement of any fire hazards to ensure safe opera tion of the gen tie . 

2.5.9 Generation Tie-Line Interconnection Const ruction 

The proposed 230kV gen tie will start at the dead·end structure inside the plant switch yard on 
the north side of the power plant. The gen tie will then proceed north along property owned by 
Sycamore Landfill for approximately 2,600 feet then run north-west for approximately 2,600 feet 
to the POI, the new SDG&E switchyard. The location of the utility switchyard needs to be 
finalized by SDG&E. The total length of this segment of the 230kV gen tie between the Project 
site and the proposed location for the new SDG&E switchyard is approximately 5,280 feet. The 
230kV gen tie will be installed on steel poles and will have a ruling span of about 350 to 400 
feet. The gen tie corridor ROW is estimated to be approximately 125 to 200 feef wide and wil~ 
consider, as required , 230kV gen tie clearances and address operational and maintenance 
criteria required by the CPUC GO-95. In addition , the new gen tie will conform to the recent 
EMF Guidelines for Electrical Facilities prepared in response to CPUC Decision 06-01-042. The 
gen tie will be serviced by an unpaved, approximately 16-foot wide access road that will parallel 
the gen tie route. 

Construction of the gen tie to the proposed SDG&E switch yard will occur within the limits of 
Sycamore Landfill-owned property. 

The proposed 230kV gen tie will be connected directly to a new SDG&E switch yard, which will 
be designed, built , and operated by SDG&E. The new SGD&E switchyard is anticipated to be 
located approximately 1 mile northwest of the plant site, along the existing 230kV transmission 
lines. The Applicant has requested SDG&E assistance in selection of the site for the new 
switchyard from possible sites along the existing transmission corridor. The exact routing of this 
gen tie will be determined during the route survey and detailed design. 

Transmission system upgrades may be requ ired beyond the immediate SDG&E point of 
interconnection. 
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2.6 FACILITY CLOSURE 

2.6.1 Introduction 

Facility closure can be temporary or permanent Temporary closure is defined as a shutdown for 
a period exceeding the time required for normal maintenance. Causes for temporary closure 
include a disruption in the supply of natural gas or damage to the plant from earthquake, fire , 
storm , or other natural acts. Permanent closure is defined as a cessation in operations with no 
intent to restart operations due to plant age, damage to the plant beyond repair, economic 
conditions , or other reasons. Section 2.6.2 discusses temporary facility closure; Section 2.6.3 
discusses permanent facility closure. 

2.6.2 Temporary Closure 

For a temporary facility closure where no release of hazardous materials occurs, security of the 
plant will be maintained on a 24-hour basis and the CEC and other responsible agencies will be 
notified . Depending on the length of shutdown necessary, a contingency plan for the temporary 
shutdown of operations will be implemented. The contingency plan will be conducted to ensure 
conformance with all applicable LORS and the protection of public health , safety, and the 
environment. The plan , depending on the expected duration of the shutdown, may include the 
draining of all chemicals from storage tanks and other equipment and the safe shutdown of all 
equipment. All wastes will be disposed of according to applicable LORS, as discussed in 
Section 2.9. 

If the tempora ry closure includes damage to the facility and there is a release or threatened 
release of acute ly hazardous materials into the envi ronment , procedures will be followed as set 
forth in a Risk Management Plan (RMP) to be developed. Procedures will include methods to 
control releases, notification of applicable authorities and the public, emergency response, and 
training for plant personnel in responding to and controlling releases of hazardous materials. 
Once the immediate problem is solved and the acute ly hazardous materials release is contained 
and cleaned up, temporary closure will proceed as described above for a closure where there is 
no release of hazardous materials. 

2.6.3 Permanent Closure 

The planned life of the proposed Project is 30 years . However, if the plant is still economically 
viable, it could be operated longer. It is also possible that the plant could become economically 
noncompetitive earlier than 30 years, forcing early decommissioning. When the plant is 
permanently closed. the closure procedure will fonow a plan that will be developed as described 
below. 

The removal of the plant from service or decommissioning may range from "mothballing" to the 
removal of all equipment and appurtenant facili ties, depending on conditions at the time. 
Because the conditions that would affect the decom missioning decision are largely unknown at 
this time, these conditions would be presented to the CEC and the City of San Diego when 
more information is available and the timing for decommissioning is more imminent. 

To ensure that public health and safety and the environment are protected during 
decommissioning, a decommissioning plan will be submitted to the CEC for approval prior to 
decommissioning. The plan will diSCUSS the following: 
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• Proposed decommissioning activities for the facility and all appurtenant facilities 
constructed as part of the facility 

• Conformance of the proposed decommissioning activities to all applicable LORS and 
local/regional plans 

• Activities necessary to restore the site if the plan requires removal of all equipment and 
appurtenant facilities 

• Decommissioning alternatives other than complete restoration 

" Associated costs of the proposed decommissioning and the source of funds to pay for 
the decommissioning 

In general , the decommissioning plan for the facility will attempt to maximize the recycling of all 
facility components. The Applican t will attempt to sell unused chemicals back to the suppliers or 
other purchasers or users. All equipment contain ing chemicals will be drained and shut down to 
ensure public health and safety and to protect the environment. All nonhazardous wastes will be 
collected and disposed of 10 appropriate landfills or waste correction facilities. All hazardous 
wastes will be disposed of according to all applicable LORS. The site will be secured 24 hours 
per day during the decommissioning act ivities. 

2.7 SAFETY, AVAILABILITY, AND RELIABILITY 

2.7.1 Natural Hazards 

The principal natural hazard associated with the proposed Project is the potential for 
earthquakes and brush fires. 

2.7.1 .1 Seismic Hazards 

The Project lies outside of designated Fault Hazard Zones. The site is located in Seismic Risk 
Zone 4. Structures will be designed to meet the seismic requirements of the latest edition of the 
CBC. Section 4,16, Geologic Hazards and Resources. includes additional information on natural 
hazards. 

2.7.1.2 Flooding Hazards 

Flooding is not a hazard of concern. According to the Federal Emergency Management Agency 
(FEMA), the site is not within either the 100- or SOO-year flood plain. Section 4.13, Water 
Resources , includes additional information on the potential for flooding. 

2.7.1.3 Fire Hazards 

The proposed Project will be designed. constructed. and maintained in accordance with LORS 
to mitigate fire hazards, 

The plant site and associated linear facilities are located in a Very High Fire Hazard Severity 
Zone (VHFHSZ) based 011 the City of San Diego Fire-Rescue Department Official Very High 
Fire Hazard Severity Zone Map (Grids 29 and 3D). The Project design will include 
considerations for building standards as identified in Chapter 7 A of the California Building Code 
(CSC), as adopted and amended by the City of San Diego, and the additional building 
standards identified in Chapter 14 Article S Division 38 of the San Diego Municipal Code. 

2-42 Quail Brush Generation Project 
Application for Certification 



2.0 Project Description 

The proposed 230kV gen tie will be designed, constructed, and maintained in accordance with 
GO-95. which establishes clearances from other constructed and natural structures and tree
trimming requ irements to mitigate fire hazards. In the event that trees are encountered along the 
gen tie corridor, those trees will be trimmed or removed to ensure mitigation of these hazards 
before or during construction of the gen tie , However, it is unl ikel y that any vegetation 
management will be required because the entire proposed route is over scrubland. Following 
construction, SOG&E will maintain the gen tie corridor and immediate area in accordance with 
accepted industry practices that will include identification and abatement of any fire hazards to 
ensure safe operation of the line. 

2.7.2 Emergency Systems and Safety Precautions 

This subsection discusses the fire protection systems, emergency medical services , and safety 
precautions to be used by project personnel. Section 4.6, Socioeconomics, includes additional 
information on area medical services. and Section 4.10, Worker Health and Safety, includes 
additional in formation on safety for workers . Appendices 81 through 87 contain the design 
practices and codes applicable to safety design for the Project. Compliance with these 
requirements will minimize project effects on public and employee safety. 

2.7.2.1 Fire Protection Systems 

The Project wilt rely on both onsile fire protection systems (as described in Section 2. 3.11) and 
local fire protection services. The proposed Project is located within an area that San Diego 
County has designated as Very High Severity Hazard zone for brush fires . A brush fire burned 
in the vicinity of the Project in 2008. Section 4.6, Socioeconomics, provides information on local 
fire protection capability. 

A comprehensive Fire Protection Plan will be prepared for the Project that wi ll be approved by 
the Fire Marshal. If the Fire Protection Plan requires more stringent design requirements than 
described herein, then the more stringent req uirements will be incorporated in the fina l plant 
design. 

The vegetation with in the overall Project site will be maintained in a manner to reduce the risk of 
a brush fire reaching the facilities . 

local Fire Protection Services. In the event of a major fi re, the plant personnel will be able to 
call upon the local Fire Department for assistance. The Hazardous Materials Risk Management 
Plan M for the plant will include all information necessary to permit all firefighting and other 
emergency response agencies to plan and implement safe responses to fires, spills, and other 
emergencies. Section 4.9, Hazardous Materials Handling , includes more information on the 
Hazardous Materia ls Risk Management Plan and Section 4.6 Socioeconomics describes local 
fire services including response times . 

Personnel Safety Prog ram. The Project wlll develop an Injury and Illness Prevention Program 
(IIPP) in compliance with Title 8 CCR Section 3203. The plant will operate in compliance with 
federal and state occupational safety and health program requ irements, Compliance with these 
programs will minimize project effects on employee safety. These programs are described in 
Section 4.10, Worker Health and Safety. 
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2.7.3 Project Quality Control 

The Quality Control Program for the Project is summarized in this subsection, The objective of 
the Quality Control Program is to ensure that all systems and components have the appropriate 
quality measures applied , whether it is during design, procurement, fabrication, construction, or 
plant operations. The goal of the Quality Control Program is to achieve the desired levels of 
safety , reliability , availability, operability , constructabili ty, and maintainability for the generation 
of electricity. The required quality assurance for a system will be obtained by applying controls 
to various activities, according to the activity being performed. For example, the appropriate 
controls for design work will be checking and review, and the appropriate controls for 
manufacturing and construction will be inspection and testing. Appropriate controls will be 
applied to each of the various activities for the Project. 

2.7.3. 1 Project Stages 

For quality assurance planning purposes, the Project activities will be divided into the following 
10 stages that apply to specific periods of time during the Project: 

Conceptual Design Criteria_ Design criteria will include such activities as definition of 
requirements, appllcable codes and standards, and engineering analyses. 

Preliminary Design. Preliminary design arrangements and calculations will be prepared, 
consistent with the conceptual design criteria. 

Detailed Design. Activities such as refining detailed calculations, preparing detailed drawings 
and lists that are. needed to describe, illustrate, or define systems, structures, or components 
wi ll be included. This phase will incorporate the dimensioned equipment drawings provided for 
major equipment and expected details for long lead time items. Cut sheet data and final vendor 
drawings from the procurement phase will be incorporated into the final and as~built drawings 
for the plant. 

Procurement. Activities necessary to compile and document the contractual , technical, and 
quality provisions for procurement specifications for plant systems, components, or services will 
be conducted. This also will include actual procurement and the provision of final dimensioned 
equipment drawings required to complete detai led design. Appendices 81-87 include more 
information on design requirements. 

Manufacturer's Control and Su rve illance. Activities necessary to ensure that the 
manufacturers conform to the provisions of the procurement specifications will be conducted. 

Manufacturer Data Review_ Activities required include reviewing manufacturers' drawings, 
data, instructions, procedures, plans, and other documents to ensure coordination of plant 
systems and components , and conformance to procurement specifications. 

Receipt Inspection. Inspection, review, and storage of products at the time of delivery to the 
construction site will be conducted, 

Construction/Installat ion. Inspection and review of storage, installation, cleaning , and initial 
testing of systems or components at the facility will be conducted. 
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System/Component Testing. Actual operation of generating facility components in a system 
will be conducted in a controlled manner to ensure that the performance of systems and 
components conform to specified requi rements. 

Plant Operation. As the Project progresses, the design, procurement, fa.brication , erection, and 
checkout of each generating facility system will progress through the nine stages defined above, 
culminating in plant commercial operation. 

2.7.3.2 Qual ity Control Records 

The following quality control records will be maintained for review and reference: 

• Project instruction manuals; 

• Design calculations; 

• Project design criteria. drawings, and calculations; 

• Quality assurance audit reports; 

• Conformance to construction record drawings: 

• Procurement specifications (contract issue and change orders) ; and 

• Purchase orders and change orders. 

A list of qualified suppliers and subcontractors will be developed for equipment purchase orders. 
Before contracts are awarded. the subcontractors' capabilities will be evaluated by the entity 
making the purchase. Construction activities will encompass the last four stages of the Project: 
receipt inspection, const ruction/installation. system/component testing , and plant operations. 
The construction contractor wi ll be contractually obligated to perform the work in accordance 
with the quality requirements specified in its contract with the Project. 

The contractor's subcontractors' quality compliance will be surveyed, as appropriate, through 
inspections, audits, and/or administration of independent testing contracts. 

A plant opera tion and maintenance (O&M) program, typical of a project this size, will be 
implemented by the Applicant and/or its plant O&M contractor to assure that proper O&M 
procedures and methods are employed. A specific program for this project will be defined and 
implemented pri or to and/or during initial plant startup. 

2.7.4 Reliab ili ty 

The proposed Project will have the capability to operate 7 days per week, 24 hours per day. 
Special features are included in the Project design to ensure the power plant's reliability , 
including redundancy of critical components. The power plant uses 11 separate, parallel trains 
of generators. each with an independent engine and set of auxiliary components. This operation 
in para llel provides a capacity to address maintenance or repairs on individual components 
without interrupting the operation of the other trains. 

The planned operational life of the Project is 30 years. In order for this life to be realized, and in 
order for the plant to operate reliably fo r this durat ion, a preventive maintenance program will be 
implemented. This program will begin during the engineering and procurement phase of the 
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Project, where the designs and specifications will be reviewed for reliability and maintainability 
of the plant systems and equipment. Once the plant goes into the operational phase of the 
Project, the preventive maintenance program will include monitoring, record keeping, and 
maintenance work to detect and rectify deterioration in systems' and equipment before such 
deterioration resu lts in a forced outage or prolonged maintenance outage. It is expected that the 
preventive maintenance program will result in hig h plant availability. 

2.7.4.1 Fuel Availability 

Natural gas will be provided by SDG&E and delivered to the proposed Project by pipeline. 
SDG&E is the major transporter of natural gas in southern California. An approximately 2,200-
foot-l ong pipeline will extend from the interconnection point on SDG&E Line 2010 at the corner 
of Mast Boulevard and Sycamore Landfill Road. The new gas pipeline lateral will be routed 
along the north side of Sycamore Landfill Road toward the plant site. At the plant site, the 
natural gas will flow through gas scrubber/filtering equipment, a metering/pressure 
reducing/regulating station, and a fuel gas heater prior to the gas entering each reCiprocating 
engine. The SDG&E gas delivery system is cons idered to be extremely reliable and, due to the 
availability of natural gas, the Project will have no backup supply of natural gas or other fuel. 

2.7.4.2 Plant Availability 

The proposed Project will operate under the terms of a PPA between SDG&E and the Applicant 
as an integral part of the overall generation and transmission system, and wi ll be dispatched by 
SDG&E and/or the CAISO depending on system demand, generating cost , availability of other 
generating units, contractual agreements, and other facto rs. Due to the relatively high efficiency 
of the Project, it is anticipated that for normal operations the facility will operate as an 
intermediate load/peaking unit. The Project will be designed to operate between approximately 
5 and 100 percent of base load to support dispatCh service. While the term of the PPA is 20 
years, the proposed Project wi ll be designed for an operating life of 30 years; hence its reliability 
and availability projections are based on th is operating life. Operation and maintenance 
procedures will be consistent with industry standard practices to maintain the useful life status of 
plant components. 

The Project is projected to operate up to 3,800 hours per year (or approximately 43 percent of 
the time) during each of the 30 years. The projected EAF for the Project, based on the SDG&E 
PPA, is estimated to exceed 98 percent in the summer months (June-September), and exceed 
94 percent in the non-summer months. The equivalent availability factor (EAF) considers the 
projected percentage of energy production capacity achievable. EAF for a given month is 
defined as the ratio (expressed as a percentage) of the total energy that was actually available 
for dispatch that month , taking into account downtime for forced outages, divided by the total 
energy that could have been produced during the month absent forced outages. The EAF is 
also weighted for the ability of the Facility to achieve 10 minute start-ups for qualification of the 
Facility to achieve CAISO certification for Non-Spinning Reserve. EAF differs from the 
~availa bilily of a unit ," which is the percentage of time that a unit is available for operation, 
whether at full load, partial load, or standby. 
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2.7.4.3 Water Ava ilability 

The Project will use on average 1 gallon per minute (1.61 acre-feet per year) of water provided 
by onsile storage tanks, fed by truck delivery, primarily for domestic purposes. This is an 
extremely small water demand that can be easily met by the trucking in the water supply. 

2.8 EFFICIENCY 

2.8.1 Power Plant Efficiency 

The thermal efficiency expected from a natural-gas-fired reciprocating engine-based plant using 
the proposed Wartsila engines is approximately 39 percent on a HHV basis. This level of 
efficiency is estimated based on the facility operating at base-load. A key benefit provided by 
the Project will be jts abi lity to largely maintain this relatively high efficiency across nearly the 
entire output range of the plant. Th is is achievable by operating individual engines at maximum 
capacity as they are dispatched to meet increasing demand. As a consequence, use of the 
eleven individual engines will allow the Project's power output to be increased or decreased in 
increments of roughly 5 to 10 percent of total capacity (based on either partia l or full operation of 
each of the 11 engines), reflecting a very flexible turndown. In contrast, a comparably sized 
simple-cycle gas turbine plant (100 MW) would cons ist of substantially fewer units (such as one 
LMS100 or two LM6000s) and the operational turndown available from each turbine and from 
the overall plant would be much more limited. Thus, a plant using simple-cycle combustion 
turbines would be expected to operate at lower efficiencies as total plant output is reduced to 
match demand and output of variable generating resources, e.g., solar and wind. 

The basis of the Project operations wi ll be system dispatch within SDG&E's power generation 
and transmission system . The Project will provide several ancillary services necessary for 
reliability of the grid operated by the CAl SO, which wi ll require it to be under the direct control of 
CAl SO's Automatic Generation Contro l system. Although it is expected that the Project will be 
primarily operated as an intermediate load/peaking facili ty during summer months, for the 
balance of the year the Project will be available for load-following or cycling service for up to 
3.800 hours per year. The number of startup and shutdown cycles is expected to range between 
o and 400 per year per engine generator set. 

Plant fuel consumption will depend on the operating profi le of the power plant. It is estimated 
that the range of fue l consumed by the power plant will be from a minimum of approximately 40 
MMBtu/hr at minimum plant load, to a maximum of approximately 1,009 MMBtu/hr (HHV basis) 
at base load. There will be minimal fuel gas consumption when the facility is shut down as there 
is a small , <4 MMStu/hr consumption , when the units are off-line but in warm standby. 

The net annual electrical production of the Project cannot be accurately forecasted at the 
present time due to uncertainties in the system load dispatching model and the associated 
pOlicies, e.g., uncertainty about how evolving regulation, such as the CARS's Cap-and-Trade 
Regulation, wi ll affect variable costs and consequently dispatch of existing and proposed 
generating units. However, due to the relatively high efficiency of the plant, its ability to maintain 
this efficiency across the entire load range and jts flexibility to provide load-shaping power to 
match changing demand from variable renewable resources, it is expected that the proposed 
Project wi ll be dispatched with increasing frequency as SDG&E moves to increase its reliance 
upon renewable resources and achieve California's ambitious RPS. The maximum annual 
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generation possible from the facility is estimated to be approximately 379 gigawatt hours (GWh) 
per year , 

While the plant maximum output is not expected to degrade over time, efficiency will be 
impacted by total run time. Degradation of the Project's efficiency over time is expected to 
average approximately 1.25 percent between major engine overhauls, which are recommended 
to occur every 16,000 operating hours. Cleaning, maintenance, or overhaul will recapture most 
of the efficiency loss. When the OEM recommended overhaul practices are followed over the 
expected 30-year life of the facility , the estimated total , non-recovered loss in efficiency is 
expected to be less than 3 percent. 

2.9 LAWS, ORDINANCES, REGU LATIONS , AND STAN DARDS 

This section provides a list of LORS that apply to the engineering , design, installation, and 
operation of the proposed 230kV gen tie and associated interconnection facilities. Additional 
details regarding the design of the Project are found in Appendix B, Engineering Design Criteria. 
The foll owing compilation of LORS is provided in accordance with the CEe's Rules of Practice 
and Procedure & Power Plant Site Cert ification Regulations. 

2.9.1 General LORS 

The foll owing LORS are generally applicable to the Project: 

Table 2.9-1 General LORS 

Agency 

Federal Jurisdict ion 

Environmental Protection Agency 

Occupational Safety and Health Act 

Federal Aviation Administration 

California Jurisdiction 

California Occupational Safety and 
Health Administration (Cal-OSHA) 

Department of Toxic Substances 
Control 

Region al Water Quality Control 
Board (SoJn Diego) 

Californiil Departmen t of 
Transportat ion (Callrans) 

Area Reference in AF€ 

40 CFR 50 (Ambient Air Quali ty Standards) 4.7 
40 CFR 60 (Performance Standards for New Stationary 

Sources) 
40 cm 75 (Continuous Monitoring) 
40 cm 112 (Oil Spills) 
40 cm 122 (NPDES Permits) 
40 cm 260 (Hazardous Wast e Management) 
40 CFR 300 (National Oil and Hazardous Substances 

Pollution Contingency Plan) 
40 CFH 401 (Effluent St,Jndards and Pretreatment 

Standards) 

2.9 CFR 1910 4.10 
29 CFR 1926 

14 CFR 77 (Objects Affecting Navigable Airspace) 4.4 

Ti tle 8 CCR Division 1 Chapter 4: 4.10 
Subchapter 1 (Unfi red Pressure Vessel Safety Orders) 
Subchapter 4 (Construct ion S<Jfety Orders) 
Subchapter 7 {General Industry Safety Orders) 

Title 22 Division 4.5 (Management of Hazardous 4.8 
Waste) 

Title 23, Division 4, Chapter 1, Article 9 (San Diego 4.13 
Region) 

Standard Specifications 4.4 
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Agency Area Reference inl~F~ 

State Water Resources Control 23 eCR § 2205 (Waste Discharge Requirements) 4.13 
Board 

California Energy Code Title 24 part 6 (2008) 2.0 

State Fire Marshal Title 19 Division 1 2.0 
Department of Consumer Affairs Title 16 Division 5 and 29 (Professional Registration of 2.0 

Engineers and Geologists) 

Department of Motor Vehicles, and ntle 13 Motor Vehicles ••• 
California Highway Patrol 

Local Ju risdiction 

County of San Diego '.2 
City of San Diego Regulations and Ordinances including California '.2 

Building Code - 2010 (California Title 24, includes 
Building, Electrical, Mechanical, Plumbing, Energy, Fire 
and Greer] Building Standards Codes) 

San Diego Air Pollution Control Rules and Regulations '.7 
District 

2.9.2 Loca l LORS 

The plant site zoning is consistent with the deVelopment of a generating facility (see Section 4.2, 
Land Use). 

The Quail Brush site is located within the city limits of the Gity of San Diego in an area which will 
require a zoning change fo r industrial use, and will therefore be subject to applicable regulations 
of the Gity of San Diego as discussed in detail in Section 4.2 Land Use. 

2.9.3 Design and Construction 

Table 2.9-4 lists the applicable LORS for the design and construction of the proposed 
transmission line and substations. 

Table 2.9-4 Design and Construction LORS 

LORS 

GO·95, CPUC, "Rules for Overhead Electric 
Line Construction" 

Title 8 CCR, Section 2700 et seq. "High 
Voltage Electrical Safety Orders" 

GO~128, CPUC, "Rules for Construction of 
Underground Electric Supply and 
Commun ications Systems" 

GO·S2, CPUC, "Construction and Opera t ion 
of Power and Communication Lines" 

ANSI/IEEE 693 "IEEE Recommended 
Practices for Seismic Design of 
Substations" 

Applicability AFC Reference 

CPUC rule covers required clearances, 2.5.7.1 
grounding techniques, maintenance, and 
inspection requirements. 

Establishes essential requirements and 2.5.7.1,2.5.7.6 
minimum standards for installation, operation, 
and maintenance of electrical installation, and 
equipment to provide practical safety and 
freedom from danger. 

Establishes requirements and minimum 2.5.7.1 
standards to be used for the station AC power 
and communications circuits. 

Applies to the design of facilities to provide or 2.5.7.1 
mitigate inductive interference. 

Provides recommended design and 2.5 .7.1,2.5.4 
construction practices. 
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LQRS Applicability AFC Reference 
IEEE 1119 " IEEE Guide for Fence Safety Provides recommended clea rance practices to 2.5 .7.1,2.5.4 
Clearances in Electric·Supply Stations" protect persons outside the facility from 

elect ric shock. 

IEEE 998 "Direct Lightning Stroke Shielding Provides recommendations to protect 2.5 .7. 1,2.5.4 
of Substations" electrical system from direct lightning strokes. 

IEEE 980 "Containment of oil Spills for Provides recommendations to prevent release 2.5.7.1,2.5.4 
Substations" of fluids into the environment. 

Suggestive Practices for Raptor Protection Provides guidelines to avoid or reduce raptor 2.5.7 .1 
on Power lines, April 1996 collision and electrocution. 

2.9.4 Electric and Magnetic Fields 

The applicable LORS pertaining to EMF interference are shown in Table 2.9-5. 

Tab le 2.9-5 Electric an d Magnetic Field LORS 

LORS Applicabil ity AFC Reference 

Decision 93-11-013 of the CPUC CPUC position on EMF reduction. 2.5.7.4 

GO·131, CPUC, Rules for Planning and CPUC construction-application 2.5.7.4 
Construction of Electric Generation, Line, and requirem ents, including requirements 
Substation Facilities in California related to EMF red uction. 
EMF Design Guidelines for Electrical Facilities, Large local electric utility's guidelines for 2.5.7.4 
Southern Ca lifornia Edison Company, EMF EMF reduction through structure design, 
Research and Education, 6090 Irwindale Avenue, conductor configuration, circu it-phasing, 
Irwindale, Cali fornia 91702, 626-812-7545, and load balancing (in keeping with CPUC 
September 2004 D.93~11-013 and GO-131). 

EMF DeSign Guidelines for Electrical Facilities, EMF Design Guidelines adopted in 2.5.7A 
Pacific Gas and Electric Company conformance with CP UC Decision 06-01-042 

specifying design measures to be considered 
for reducing EMF 

ANSI /IEEE 644-1994 "Standard Procedures for Standard procedure for measuring EMF 2.5.7.4 
Measurement of Power FreQuencv Electric and from an electric line that is in service. 
Magnetic Fields from AC Power Li nes" 

2.9.5 Hazardous Shock 

Table 2.9-6 lists the LORS regarding hazardous shock protection for the Project. 

Table 2.9-6 Hazardous Sh ock LORS 

LaRS 

Title 8 CCR Section 2700 et seq. "High 
Voltage Electrical Safety Orders" 

ANSI/IEEE 80 "IEEE Guide for Safety in 
AC Substation Grounding" 

NESC, ANSI C2, Section 9, Article 92, 
Paragraph E; Article 93, Paragraph C. 

Applicabi lity AFC Reference 

Establi shes essential requirements and minimum 2.5.7.6 
standards for installation, operation, and 
maintenance of electrical equipment to provide 
practi cal safety and freedom from danger. 

Presents guidelines for assu ring safety through 2.5A 
proper grounding of AC ou tdoor substations. 

Covers grounding methods for electrical supply 2.5 .7.6 
and Communications facilities. 
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2.9.6 Communication Interference 

The applicable LORS pertaining to communication interference are shown in Table 2.9-7. 

Table 2.9-7 Communications Interference LORS 

LORS Applicability AFC Reference 

Ti tle 8 CCR Section 2700 et seq. "High Prohibits operations of any device emitting 2.5.7.7 
Voltage Electrical Safety Orders" Title 47 CFR incidental radiation that causes interference 
Section 15.25, "Opera ting Requirements, to communications. The regulation also 
Incidental Radiation" requires mitigation for any device that 

causes interference. 

GO-52, CPUC Covers ali aspects of the construction, 2.5.7.7 
operation, and maintenance of power and 
communication lines and speCifically applies 
to the prevention or mitigation of inductive 
interference. 

CEC staff, Radio Interference and Television Prescribes the CEC's RI-TVI mitigation 2.5.7.7 
Interference (RI-TVI) Criteria (Kern River requirements, developed and adopted by 
Cogeneriltion) Project 82-AFC-2, Final the CEC in past siting cases. 
DeCision, Compliance Plan 13-7 

2.9.7 Aviation Safety 

Table 2.9-8 lists the aviation safety LORS that may apply to the proposed construction and 
operation of the Project. 

Table 2.9-8 Av iation Safety LORS 

LORS Applicability AFCI.Reference 

Title 14 (FR Part 77 "Objects Affecting Describes the criteria used to determine whether a 2.5.7.8 
Navigable Airspace" "Notice of Proposed Construction or Alteration" 

(NPCA, FAA Form 7460·1) is requi red for potential 
obstruction hazards. 

FAA Advisory Circular No. 70/7460-1G, Describes the FAA standards for marking and 2.5.7.8 
"Obstruction Marking and lighting" lighting of obstructions as identified by FAA 

Part 77 . 

PUC, Sections 21656-21660 Discusses the permit requirements for construction 2.5.7.8 
of possible obstrUctions near aircraft landing areas, 
in navigable airspace, and near airport boundaries. 

2.9.8 Fire Haza rd 

Table 2.9-9 lists the LORS governing fire hazard protection for the Project.. 
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T able 2.9-9 Fi re Haza rd LORS 

LORS Applicability AFC Reference 

Title 14 CCR Sections125D-1258, Provides specific exemptions from electric pole and 2.5.7.9,2.7.1, 

"Fire Prevention Standards for tower firebreak and electric conductor clearance 2.7.2.1 
Electric Utilities" standards, and specifies when and where standards 

apply. 

ANSI/IEEE 80 "IEEE Guide for SJfety Presents guidelines for assuring safety through 2.5.7.9,2.5.7.9, 

in AC Substation Grounding" proper grounding of AC outdoor substations. 2.7.1,2.7.2.1 

GO-95, CPUC, "Rules for Overhead CPUC rul e covers all aspects of design, construction, 2.5.7.1,2.5.7.9 

Electric line Construction" Section 35 operation, and maintenance of electrical 
transmission line and fire safety (hazards). 

2.9.9 Agency Jurisd ic tion 

Table 2.9-10 identifies national , state, and local agencies with jurisdiction to issue permits or 
approvals, conduct inspections, and enforce the previously referenced LORS. Table 2.9-10 also 
identifies the associated responsibilities of these agencies as they re late to the construction and 
operation of Quail Brush . 

Table 2.9-10 Jurisdictio n 

Agency or 
Jurisd iction 

Federal 

FAA 

OSHA 

USEPA 

State 

CEC 

(PUC 

State WRCB 

CAISO 

Local 

Ci ty of San 
Diego 

SDAPCD 

Responsibility 

Establishes regulations for notifications of construction and of new structures that may 
obstruct or interfere with air traffic, (14CFR77.9) marking and lighting of obstructions in 
navigable airspace . (IIC No. 70/7460-1G). 

Establishes regula tions for the protection of workers during construction and operations. 

Implements Prevention of Significant Deterioration (PSD) review/permitting program for 
sou rces loca ting in areas designated attainmentjunclassifiable for criteria pollutant s 

Jurisdiction over new transmission lines associated with t hermal power plants that are 50 MW 
or more (PRC 25500). 
Ju risdiction of lines out of a thermal power plant to the interconnection paint to the utility 
grid (PRC 25107). 
Jurisdiction over modilications of existing facilities that increase peak operating vol tage or 
peak kilowil ll Cilpacity 25 percent {PRC 25123}. 
Regulates construction and opera tion of overhead transmission lines (GO No. 9S and 131-D) 
(those not regulilted by the CEC). 
Regulates construction and operation of power and com munications lines for the prevention 
of inductive interference (GO No. 52). 

Responsible for implementing 23 CCR § 2205 (Waste Discharge Requirements) 

Provides fina l interconnection approval. 

Establishes and enforces zoning regulations for specific land uses; issues variances in 
accordance with zoning ordinances. 
City-specific requirements under the California Building Code, Electrical Code and Fire Code. 
Ju risdiction over safety inspection of electrical installations that connect to the supply of 
electricity (NFPII 70). 
Regulates air qua lity emissions for construction and operations. 
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Table 2.9-2 lists local agency contacts. 

Table 2.9-2 L oca l Agen cies and Agency Contacts 

Agency Cont act Title 

City of San Diego Javier Mainar Fire Chief 
Fire Services 

Ci ty of San Diego Afsaneh AhmOldi Deputy Director 
Engineering Building 

Construct ion and 
Silfety 
Department 

City of San Diego Morris Dye Project Manager 
Communilyand 
Economic 
Development 

local Permits Required and Permit Schedule 

2.0 Project Description 

Telephone Email Mailing Address 

619-533-4300 sdfd@sandiego.gov 1010 2nd 
Avenue, Suite 
400 
San Diego, CA 
92101 

619"446 5406 aahmadi@sandiego. 1222 First 
go, Avenue, MS 301 

San Diego, CA 
92101-4154 

619-446-5201 mdye@sandiego.gov 1222 Fi rst 
Avenue, MS 301 
San Diego, CA 
92101-4154 

After receipt of the approval of project design. several permits will be required. These include a 
Build ing Permit , a Grading Permit, and a Certificate of Occupancy. These permits are 
summarized in Table 2.9-3. 

Table 2.9-3 Required Pe rmits and Agen cy Conta cts 

Perm it or App roval Schedule Agency Cont act Applicability 

Approval of Grading Plan; Minimum of 30 days City of San Diego Site grading and excavation at si te 

issuance of construction, prio r to construction or along linear project features 

grading, an d building permits wi thin public rights-of -way 

Certificate of Occupancy Completion of CIty of Sa n Diego Occupancy of facili ties once 

construction construction is completed 

2.10 GUIDANCE AND REG ULATORY DOC UMENTS 

California Public Service Commission, General Order 52: Construction and Operation of Power 
and Communication Lines. 

_____ . General Order 95: Rules for Overhead Electric line Construction. 

General Order 128: Ru les for Construction of Underground Electric Supply and 
Communications Systems. 

---;7- ' General Order 1310: Rules for Planning and Construction of Electric Generation, 
Line, and Substation Facilities. 
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Decision 93-11-013: Corona and Field Effects of AC Overhead Transmission 
lines, Information for Decision Makers, IEEE Power Engineering Society, July 1985. 

Electrical and Biological Effects of Transmission Lines, A Review, U.S. Department of Energy, 
Bonneville Power Administration. Portland. Oregon, June 1989, 

EMF Design Guidelines for New Electrical Facilities: Transmiss ion, Substation, and Distribution, 
SDG&E. 

National Electrical Safety Code, ANSI C2. 

Overhead Conductor Manual by Southwire. 

SDG&E Interconnection Handbook. 

Power flow cases used for the Feasibitity Study as supplied by SDG&E. 

Power flow cases used for the LGIP "System Impact Study" provided by SDG&E. 

Power Flow Cases obtained from WECC. 

SDG&E and Federal Energy Regulatory Commission (FERC) Form 715. 

Transmission Line Reference Book, 230-138-kV Compact Line Design, Electric Power 
Research Institute, Palo Alto, California, 1978. 

Transmission Line Reference Book, 345-kV and Above, Electric Power Research Institute, Palo 
Alto, California, 1975. 

United States of America. 47CFR15.25-0perating Requirements, Incidental Radiation. 

_____ " 1SCFR77-0bjects Affecting Navigable Airspace. 

_____ . 14CFR12S0-12S8-Fire Prevention Standards for Electric Utilities. 
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4.7 AIR QUALITY 

4.7.1 Introduction 

This section presents the methodology and results of an analysis performed to assess potential 
impacts of airborne emissions from the construction and routine operation of the Quail Brush 
Generation Project (Project). Section 4.7.1 presents the introduction, Applicant information, and 
applicability of the respective SOAPeD and USEPA New Source Review (NSR) and Prevention 
of Significant Deterioration (PSD) requirements to the proposed Project. Section 4.7.2 presents 
the Project description and describes both the existing site conditions and the increase in 
emissions attributable to the proposed Project. Section 4.7,3 presents data on the emissions of 
criteria and air toxic pollutants from the proposed Project. Section 4.7.4 discusses the BACT 
evaluation for the Project. Section 4.7.5 presents the air quality impact analysis for the proposed 
Project. Section 4.7.6 presents applicable laws, ordinances, regulations, and standards (LORS). 
Section 4.7.7 presents agency contacts, and Section 4.7.8 presents permit requirements and 
schedules. Section 4.7.9 contains references cited or consulted in preparing this section. The 
following appendices contain support information referenced in the aforementioned subsections: 

Appendix F.1 

Appendix F.2 

Appendix F.3 

Appendix F.4 

Appendix F.S 

Appendix F.6 

Appendix F.7 

Appendix F.8 

Appendix F.9 

Appendix F.10 

Emissions Calculations and Support Data 

Dispersion Modeling and Air Quality Impact Analysis Support Data 

Dispersion Modeling Protocol 

Health Risk Assessment Support Data 

Construction Emissions Analysis and Support Data 

BACT Analysis for Criteria and GHG Pollutants 

Mitigation of Impacts 

Cumulative Impacts Protocol and Support Data 

SOAPCO Permit Application Forms 

Miscellaneous Support Data 

The Applicant is proposing to construct and operate the Project located on Sycamore Landfill 
Road in the City of San Diego and just west of the City of Santee, California. The Project will be 
a nominal 102.3 MW power plant utilizing natural gas-fired internal reciprocating engine 
technology. The engines proposed for use are Wartsila 20V34SG-C2s. Each engine is rated at 
approximately 9.3 MW. In addition to the power cycle engines, the plant will have a dry 
"radiator" cooling system, fuel gas and warm start heaters, and an emergency fire pump system . 

4.7.1.1 Regulatory Items Affecting Project 

Although a regulatory compliance analysis (LORS) is presented in Section 4.7.6, this section 
summarizes some key points concerning applicability of SDAPCD's nonattainment NSR 
permitting program and USEPA's PSD regulations to the proposed Project: 

• SOAPCD does not, at this time, have PSO delegation; therefore , USEPA Region 9 will 
issue the PSD permit. (SOAPeD 2010) . 
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• Because PSO review is triggered for the Project under the Tailoring Rule1 due to its 
emissions of greenhouse gases (GHGs), the Project will also be subject to PSD review 
for those attainmenUunclassifiable criteria pollutants emitted in quantities exceeding the 
PSD significant emissions rates (SERs). 

• Although the Project constitutes a major stationary source subject to PSD review due to 
its emissions of GHGs under the Tailoring Rule, it does not constitute a major stationary 
source under SDAPCD's nonattainment NSR permitting program (see Rules 20.1(c)(35) 
and 20.2). (SDAPCD 2011). 

• Based on data derived from discussions with SDAPCD staff. the APCD is classified as a 
Subpart 1 basic nonattainment area for ozone (03). But. the SOAPCD has requested a 
reclassification to Subpart 2 "serious" 0 3 nonattainment, which could become effective 
prior to the CEC's and EPA's respective issuance of the license and PSD permit for the 
Project. 

• SDAPCD Rule 20.1 defines the major source emissions thresholds for serious 0 3 

nonattainment areas as follows: 

- Particulate matter less than 10 microns in size (PMlO) 100 tons per year (TPY) 

NOx 50 TPY 

- Volatile organic compounds (VOCs) 50 TPY 

- Sulfur oxide (SO,) 100 TPY 

- Carbon monoxide (CO) 100 TPY 

• SOAPCD Rule 20.1 further defines NOx and VOC as precursors to 0 3 . Notwithstanding 
this definition, the region is designated attainment for N02 and particulate matter less 
than 2.5 microns in diameter (PM2.t:» (for which NOx is presumed to be a precursor), and 
as such, if emissions of NOx exceed the 40 TPY PSD SER, the plant will be subject to 
PSD for NOx (NO:>:) in addition to any other applicable pollutants exceeding their 
respective SERs. 

4.7.2 Project Description 

4.7.2.1 Current Site Conditions 

The proposed Project consists of the power plant site, the 8-inch gas pipeline lateral , the 230kV 
gen tie, and the utility switchyard. There are no stationary sources of air pollutants located on 
the proposed plant site at this time. The property is vacant; no buildings or structures are on the 
site. 

The Project is located west-northwest of the City of Santee, California (San Diego County). 
The site is located on the north side of SR 52, and adjacent to and east of Sycamore Landfill 
Road. The Sycamore Landfill lies to the north of the site approximately 0.42 miles. The City of 
Santee lies in close proximity to the site to the northeast (1.3 miles), east (0.94 mile), and 
southeast (0. 3 miles). The topography of the site and surrounding area is essentially low rolling 
hills, with elevations rang ing from 250 to over 800 feet (amsl). The site elevation ranges from 
approximately 415 to 530 feet amsl. The site and immediate surrounding area to the north, 
west , and south-southwest are primarily uninhabited vacant open space in nature. The site 

1 Prevention of Significant Deterioration and Title V Greenhouse Gas Taitoring Rule; Final Rule, 75 
Federal Register (Fed. Reg.) 31 ,514 (Jun. 3, 2010). 
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occupies approximately 21.6 acres of presently vacant "industrial" land. The MCAS Miramar 
boundary is to the north of the Project approximately 1.55 miles, and the main runway complex 
at MCAS Miramar is 6 miles to the northwest. Gillespie Field (airport) lies approximately 3 miles 
to the southeast, and Montgomery Field (airport) lies 6.4 miles to the southwest. 

According to the Auer (Auer 1978) land use classification scheme, a 3·kilometer (km) radius 
boundary around the proposed plant site yields a predominately rural classification. This is 
consistent with the current (City of San Diego) land use and general plan designation for the site 
and surrounding area as "open space. ~ i.e., a large portIon of the land surrounding the proposed 
site (to the southwest, west, northwest, and northeast) is vacant. The site is zoned RS·1-8 
(single family residential), although it is unlikely that residential units will be built in such close 
proximity to the Sycamore Landfill. The Sycamore landfill , which lies to the north of the Project 
site is zoned "industrial employment." 

4.7.2.2 Proposed Power Plant 

The proposed power plant will consist of eleven (11) Wartsila 20V34SG-C2 engine generator 
sets, each rated at approximately 9.3 MW. These engine generator sets will incorporate lean
burn design for primary NOx control. Each engine will have its own exhaust stack. In addition to 
lean burn design, each unit will be equipped with a selective catalytic reduction (SCR) system 
using urea as the reaction agent in the final NOx control process, and a CO oxidation catalyst for 
control of CO (and vac and VOC hazardous air pollutants (HAPs) emissions. Each stack will 
have a CEMS as required by the local SDAPCD regulations, as well as an exhaust gas silencer 
system. 

Each of the engines will operate in simple-cycle mode, i.e. , no heat recovery from the engine 
exhaust will be used to augment engine power production, and will fire natural gas only. The 
Wartsila 20V34SG-C2 engines are four-stroke, port injected , turbocharged, inter-cooled, spark
ignited engines, working on the Otto process, lean burn principle. The engines are classified as 
medium-speed units, and have been proven to be highly efficient, low polluting, power 
production sources for peaking and cogeneration applications. Approximately 33 seven-fan 
radiator banks, three banks per engine generator set, will be provided for engine cooling . 
(Wartsila 2005). 

Other equipment to be located on the plant site that will support the combustion process is as 
follows: fuel gas heater, two warm start heaters, fire-pump system, engine cooling water 
treatment and distribution system, water storage tank and forwarding pumps, electrical 
switchyard area, urea storage (one 20,000·galion a.boveground storage tank) and containment 
area, administration building, gas compressor area, etc. Based upon a natural gas heat content 
of 1,019 Btu/scf (-22,900 Btu/lb), each engine will have a maximum heat rating of 
approximalely 80.18 MMBlu/hr HHV, with gross and net heat rates of 8,600 and 8,834 Btu/kWh 
HHV, respectively. Each engine will consume fuel at a rate of approximately 78 ,685 standard 
cubic feet per hour at maximum rated load. The plant is being evaluated for an operational 
scenario of 4,032 hours per year (which includes startups and shutdown times, as well as 
3,800 hours per year of normal operations). Daily operations will vary depending upon the 
dispatch requirements of San Diego Gas and Electric Company and CAl SO. 

Proposed equipment specifications are summarized as follows: 
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Power Cycle Engines 

• Engine Manufacturer: Wartsila 

• Engine Model: 20V34SG-C2 

• Fuel: Natural Gas 

• Nominal MW rating : 9,3 MW (-12874 hpj each 

• Number of engines: 11 

• Heat rating : -80,18 MMBtu/hr (HHV) each 

• Hours per year: 4,032 (each) 

Fuel Heater 

• Manufacturer: To be determined 

• Model: To be determined 

• Number of heaters: 1 

• Fuel : Natural Gas 

• Heat Rate: 4 MMBtu/hr (HHVj 

• Hours per year: 4232 

• Burner Type: Low NOx Burner 

• Fuel consumption: 3925.4 scf/hr (@1 ,019 Btu/scl) 

Warm Start Heaters 

• Manufacturer: To be determined 

• Model: To be determined 

• Number of heaters: 2* 

• Fuel : Natural Gas 

• Heat Rate: 4 MMBtu/hr (HHV) 

• Hours per year: 4,928 

• Burner Type: Low NOx Burner 

• Fuel consumption: 3925.4 scf/hr (@1 ,019 Btu/scl) 

One of the warm start heaters is a backup, and as such, only one unit will be operated at any 
given time, and the total operation of both units combined will not exceed 4,928 hours per 
year. 

Diesel Engine Fire Pump System 

• Mfg: John Deere 

• Model: Clarke JU4H-UFADW8 

• Tier: 3 
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• BHP: 144 

• Fuel: Diesel 

• Fuel Use Rate: 10 gallons/hour (gals/hr) 

• Annual operations: 50 hours/year (hrs/yr) 

The only fuel to be combusted onsite by the Wartsila engine generator sets and the fuel gas and 
warm start heaters is Public Utilities Commission (PUC)-grade natural gas supplied by the local 
gas company (Sempra Utilities) . The gas will have a HHV of approximately 1,01 9 Btu/sef, and a 
sulfur content that is not expected to exceed 0.25 grains/100 scf (-4 ppm). The diesel fire pump 
engine will fire only California-certified low-sulfur low-aromatic diesel fuel. Table 4.7-1 presents 
a fuel use summary for the proposed plant. Fuel use values are based on the maximum heat 
input rating of each system, fuel specifications, and maximum operational scenarios. 

Tab le 4.7-1 Estimated Fuel Use Summary fo r the Proposed Project 

Syst em Units Per Hom Per Day Per Year 

Single Engine Million Standard Cubic Feet 0.078685 1.88844 317.26 

(MMscf) 

All Engines MMscf 0.865535 20.773 3489.84 

Fuel Gas Heater MMmscf 0.0039254 0.09421 16.613 

Warm Start Heater( s} MMscf 0.0039254 0.09421 19.345 

Fire Pump Diesel Engine gallons 10 10 500 
Notes: 
Natural gas at 1,019 Stu/sd HHV. 
Dally fuel use is based on ma~imum operation, 24 hrs/day. 
Diesel fuel use per manufacturer's specification, 50 hours per year estimated runtime. Modeling based on 1 hour per day, 1 
day per week (50 weeks per year). 

Table 4.7-2 presents a typical natural gas composition analysis for the San Diego regional area. 

Table 4.7-2 Typical Natural Gas Fuel Ana lysis 

Component AnalysiS (Average) 

Methane 96.444% 

Ethane 1.652% 

Propane 0.266% 

Butanes, Pentanes, Hexanes 0.1204% 

N, 0.28% 

CO, 1.239% 

Sulfur 0.25 grs/100scf 

Btu/scf ~1019 (HHV) 

Table 4.7-3 presents a typical fuel analysis for California low sulfur diesel fuel. 
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Table 4.7-3 Typical Diesel Fuel Analysis 

Parameter Average Data 

Carbon % 85,86 

Hydrogen % 13.35 
Oxygen % 0.65 
Nitrogen % 0.097 
Sulfur % 0.0015 0.05 
Ash % 0.01 
Btu/galion (HHV) - 138,000 

Lbs/gaUon -7 .05 

Btu/lb - 19575 

4.7.2.3 Climate and Meteorology 

The City of Santee and the northeastern portion of the City of San Diego where the proposed 
plant site is located are in the southwestern corner of southern California. The prevailing winds 
and weather are tempered by the Pacific Ocean, with the result that summers are cool and 
winters warm in comparison with other places along the same general latitude. Temperatures of 
freezing or below have rarely occurred at the nearest National Weather Service meterological 
station in San Diego since the record began in 1871 , but hot weather, 90" F or above, is more 
frequent. 

Dry easterly winds sometimes blow in the vicinity for several days at a time, bringing 
temperatures in the 90s and at times even in the 100s in the eastern sections of the City of San 
Diego and outlying suburbs. At the National Weather Service station itself, however, there have 
been relatively few days on Which 100 degrees or higher was reached. 

As these hot winds are predominant in the fall , highest temperatures occur in the months of 
September and October. Records show that over 60 percent of the days with 90 degrees or 
higher have occurred in these two months. High temperatures are almost invariably 
accompanied by very low relative humidity, which often drops below 20 percent and 
occasionally below 10 percent. 

A marked feature of the climate is the wide variation in temperature within short distances. In 
nearby valleys daytimes are much warmer in summer and nights noticeably cooler in winter, 
and freezing occurs much more frequently than in the City of San Diego. Although records show 
unusually small daily temperature ranges, only about 15 degrees between the highest and 
lowest readings, a few miles inland these ranges increase to 30 degrees or more. 

Strong winds and gales associated with Pacific, or tropical storms, are infrequent due to the 
latitude. The seasonal rainfall is about 10 inches in the City of San Diego, but increases with 
elevation and distance from the coast. In the mountains to the north and east, the average is 
between 20 and 40 inches, depending on slope and elevation. Most of the precipitation falls in 
winter, except in the mountains where there is an occasional thunderstorm . Eighty-five percent 
of the rainfall occurs from November through March, but wide variations take place in monthly 
and seasonal totals. Infrequent measurable amounts of hail occur in San Diego, but snow is 
practically unknown at the Weather SelVice Office location. In each occurrence of snowfall only 
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a trace was recorded officially, but in some locations amounts up to or slightly exceeding a half~ 
inch fell , and remained on the ground for an hour or more. 

As on the rest of the Pacific Coast, a dominant characteristic of spring and summer is the 
nighttime and early morning cloudiness. Low clouds form regularly and frequently extend inland 
over the coastal valleys and foothills , but they usually dissipate during the morning and the 
afternoons are generally clear. 

Considerable fog occurs along the coast, but the amount decreases with distance inland. 
The fall and winter months are usually the fogg iest. Thunderstorms are rare, averagIng about 
three a year in the City. Visibilities are good as a rule . The sunshine is plentiful for a marine 
location, with a marked increase toward the interior. 

Additional climate and historica l meteorological data are presented in Appendix F.2 for the San 
Diego regional area and for the following stations: La Mesa (044735), EI Cajon (042706), and 
San Diego AP (047740) (WRCC 2011) . The meteorological data supplied by the SDAPCD as 
representative of the site are presented in Append ix F.2. These data were derived from the 
Overland Avenue monitoring station, combined with upper air data from Miramar for the period 
2003 through 2005. 

4.7.3 Emissions Evaluation 

4.7.3.1 Current Site Emissions 

The proposed plant site is vacant with no stationary sources of air pollutants located on the site. 
As such, the current site has a "potential to emit" of zero for all pollutants, 

4.7.3.2 Proposed Plant Emissions 

Installation and operation of the proposed engine generator sets and ancillary equipment will 
result in an increase in emissions from operations at the site. Criteria pollutant emissions from 
the proposed new engines, and ancillary equipment are delineated in the following sections, 
wh ile emissions of HAPs are delineated in Section 4.8 (see Appendix F.1 for emissions data 
calculations) . 

4.7.3.3 Normal Operations 

Operation of the proposed process and equipment systems will result in emissions to the 
atmosphere of both criteria pollutants and toxic air pollutants. Criteria pollutant emissions will 
consist primarily of NO~, CO, VOCs, SO~, and PM 10/PM 2,5 . Air toxic pollutants will consist of a 
combination of toxic gases and toxic particulate matter species. Table 4.7-4 lists the pollutants 
that may potentially be emitted from the proposed plant. 
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Tab le 4.7-4 Criteria and Toxic Pollutants Potentiall y Emitted from the Proposed Project 

NO, Ethylbenzene 

CO Formaldehyde 

VOC Hexane 

SO, Naphthalene 

PMIO/PM2•5 Propylene 

Ammonia Biphenyl 

Polycyclic Aromatic Hydrocarbons (PAHs) Methanol 

Acetaldehyde Toluene 

Acrolein Xylene 

Benzene Diesel Particulate Matter 

1,3-Butadiene 

4.7.3.4 Criteria Pollutant Emissions 

Tables 4.7-5A presents worst-case Wartsila criteria pollutant emissions for a single engine 
based on a normal operating scenario of 100 percent load. Table 4.7-58 presents the worst
case criteria pollutant emissions for a single engine, including startup and shutdown events, 
Table 4.7-5C presents the combined worst-case criteria pollutant emissions expected from all 
eleven Wartsila power cycle engines assuming normal operations at 100 percent load and with 
startup and shutdown events included. The worst-case annual operational profile assumed for 
each engine was based on the following: 

1. 4032 hr/yr/engine which includes startup and shutdown 

2. 3800 hrs/yr/engine of steady state operations 

3. 300 cold starts per year 

4. 100 warm starts per year 

5. 400 shutdowns per year 

6. Cold start = 30 minutes 

7. Warm start = 15 minutes 

Tables 4.7-50 and 4.7-5E presents the anticipated emissions from the fuel gas and warm start 
heaters, respective ly. 

Table 4.7-SA Estimated Steady State Maximum Hourly. Daity , and Annual Criteria Pollutant 
Emissions for a Single Wartsila Engine 

Max·Hourly Emissions, lbs 
Pollutant (each engine) 

Steady State 
NO, 1.317 

CO 1.564 
VOC 1.584 

SO, 0.256 

PM 1ofPM 2.5 1.379 

NH, 1.08 

'Max Oally Emlssionst Ibs 
(each engine) 
Steady'State 

31.61 
37.54 
38.02 
6.14 

33 .10 
25 .92 

4.7-8 

Max A:nnual Emissions, tons 
(each engine) 
Steady State 

2.50 
2.97 
3.01 
0.49 
2.62 
2.18 
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Table 4.7~5B Estimated Maximum Hourly, Daily, and Annual Criteria Pollutant Emissions for a 
Single Wartsila Engine (including Startups and Shutdowns) 

Pollutant 
Max Hourly Emissions, Ibs Max Daily Emissions, Ibs Max Annual Emissions, tons 

(each engine) (each engine) (each engine) 

NO, 9.49 58.25 3.99 
CO 13.44 74.18 4.99 
VOC 7.52 57.31 4.16 
SO, 0.28 6.23 0.52 

PMl.cJP M2.5 2.38 37.46 3.00 
NH, 1.08 25.92 2.18 

Table 4.7-5C Estimated Maximum Hourly, Daily, and Annual Criteria Pollutant Emissions for All 
the Wartsila Engines (including Startups and Shutdowns) 

Pollutant, 
Max Hourly El)lissions, Iti s Max Daily Emissions, Ibs Max Annual Emissions, tons 

(all engines) (all engines) (all engines) 

NO, 104.41 640.71 43 .86 

CO 147.84 816.03 54.84 

VOC 82.74 630.43 45.74 

SO, 3.07 68.55 5.73 

PM1cJPM2.5 26.23 412.07 32.98 
NH, 11.88 285.12 23.95 

Table 4.7~5D Fuel Gas Heater Emissions for the Proposed Project 

Pollutant 
Emission Factor Max Hour Emissions Max Daily Emissions Max Annual Emissions 

(Ib/mmscf) (Ib" (Ib", ' (tons) 

PM 1cJ2.S· 7.13 0.028 0.672 0.0592 

NO, 49.24 0.193 4.63 0.408 

CO 91.7 0.360 8.64 0.762 

VOC 40.8 0.160 3.84 0.339 

SO, 0.60 0.0024 0.057 0.00498 
Notes: 
Natural gas at 1,019 Stu/scf (HHV). 
24 hrs/day, 4,232 hrs/year. (U5EPA 1985a). 

Table 4.7~5E Warm Start Heater Emissions for the Proposed Project 

Pollutant 
EmissionlFactor 

(Ib/mmscf) 

PM 1ofl.5· 7.13 

NO, 49.24 

CO 91.7 

VOC 40.8 
SO, 0.60 

Notes. 
Natural gas at 1,019 Stu/scf (HHV). 
24 hrs/day, 4,928 hrs/year. 

Max Hou~ Emissions 

(Ib,' 
0.028 
0.193 
0.360 
0.160 

0.0024 

4.7-9 

Max Dally Emissions Max Annual Emissions 

(lb" 
0.672 
4.63 

8.64 
3.84 

0.057 

(tons) 
0.069 
0.476 
0.887 
0.394 

0.0058 
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Table 4.7-6 summarizes the fire pump engine emissions. 

Table 4.7-6 Fire Pump Engine Emissions for the Proposed Project 

Emission Factor 
Max Hour Emissions Max Daily Emissions Max Annual E""misslons· 

Pollutal1t grams/horsepower. 
hour (g/hp-hr) 

(Ib,) (Ib,) 

PM1ol1.s· 0.09 0.03 0.03 

NO. 2.S 0.B9 0.B9 

CO 1.0 0.32 0.32 
VOC 0.10 0.03 0.03 

SO. . 0.0021 0.0021 
Notes. 
• All particulate matter is classified as diesel particulate matter (DPM). 1 hr/day, 50 hrs/Yf. 
501 emissions based on fuelS calc and fuel use rates. 

Table 4.7-7 summarizes the total plant emissions. 

Table 4.7·7 Summary of Plant Emissions for the Proposed Project 

Pollutanf Ibs/hour' Ibs/da'l 
NO. 105.7 650.9 
CO 148.9 833.6 
VOC 83.1 638.1 

SO. 3.S 68.7 

PM10hs 26.3 413.4 
NH, 11.9 285.1 
Notes. 

(,00') 

0.001 
0.023 

O.OOB 

0.001 
0.0001 

tons/year' 
44.B 

56.5 
46.5 
5.74 
33.1 

23.95 

• Includes emissions from fire pump for 1 hour per week, SO hours per year, and fuel gas and warm start heaters and 
includes Wartsila engine operated for 3,800 hours In normal operations and 232 hours during startup and shutdown. 

Table 4.7-8 presents data on the startup and shutdown emissions for the engine generator sets. 
The engine manufacturer defines a cold start as one which occurs after the engine has been 
shut down for a period of approximately 6 hours or more. A warm start is defined as a start that 
occurs after the engine has been shut down for a period ranging from 2 hours to less than 
6 hours. The startup/shutdown event and emissions data presented in Table 4.7-8 will also 
serve as the proposed BACT emissions limits for such periods. 

Table 4.7-8 Plant Startup/Shutdown Emission Rates for Each Engine for the Proposed Project 

Scenario 
Cold Start, Ib/event 
Warm Start, Ib/event 

Shutdown,lb/event 

Cold Start, lb/hr 
Warm Start, Ib/hr 
Shutdown,lb/hr 

NO, GO VO( PM1ol2.5 SO. 
8.82 12.57 6.614 1.S4 0.137 
2.43 1.322 1.764 1.54 0 .07 
0.2 0.31 0.34 0.35 0.05 

Hourly Based Emissions Estimat es for Startup a nd Shutdown Events 
9.48 13.35 
3.42 2.50 
1.33 1.65 

7.41 
2.95 
1.70 

2.23 0.27 
2.S7 0.26 
1.S3 0.27 
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Notes: 
Estimates based on startup/shutdown data supplied by engine mfg. 
Cold start sequence Is 30 minutes. while a warm start sequence is 15 minutes or less. Note that the engines can achieve 
maximum capacity within 10 minutes; the additional time required Is for emissions control systems to reach full abatement 
efficiency. The remaining part of the cold or warm startup hour would be at steady state, full control levels. 
Shutdown Is 8.5 minutes. The remaining part of the shutdown hour would be at steady state, fun control levels. 

Table 4.7-9 compares the proposed potential to emit for the new plant to the calculated potential 
to emit for the current site emissions profile. 

Table 4.7-9 Potential to Emit Comparison of the Current Site Emissions Profile to the Proposed 
Project 

Pollut.ant 
Current Site Proposed Pl ant Difference- SOAPeD Rule 20.1, 20.2 

lPY lPY lPY 'Offset Threshci lCis. TPV 

NO, 0 44.8 44.8 50 

CO 0 56.5 56.5 100 

VOC 0 46.5 46.5 50 

SO, 0 5.74 5.74 100 

PM IO 0 33.1 33 .1 100 

PM2.5 0 33.1 33.1 100 

C02e'" '" 0 191,589 +191,589 n/a 
Notes .. 
'" Approximate emissions increases (+1 and decreases {-I. 
U Stationary source emissions only, w/o 10 percent contingency {see BACT Appendix F.61. 

Based on the values in Tables 4.7-7 and 4.7-9, the proposed plant will be a minor source under 
Rules 20.1 and 20.2. Detailed emissions data on the proposed plant are presented in 
Appendix F.1. The proposed plant emissions of greenhouse gases (carbon dioxide equivalent 
[C0 2e}) will trigger the PSD program requirements under the provisions of the Tailoring Rule 
adopted by USEPA. In addition, the plant will be required to undergo PSD review for the 
following pollutants; NO~, VOC, PM,(), and PM2.5, because each of these attainment! 
unclassifiable pollutants will have annual potential to emit values above the PSD SERs. 
The plant will not be requi red to obtain emissions offset pursuant to the SDAPCD NSR rules 
(20.1, 20.2). The proposed criteria pollutant mitigation strategy for the Project is discussed in 
Appendix F.7. 

4.7.3.5 Hazardous Air Pollutants 

See Section 4.8 for a detailed discussion and quantification of hazardous air pollutant emissions 
from the proposed plant. See Appendix F.4 for the public health analysis and support materials. 

4.7.3.6 Construction 

Construction-related emissions are expected to be similar to other construction Projects of 
industrial and commercial nature due to the following: 
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• The site is 21.6 acres in size. Only 11 acres of the proposed site will be disturbed during 
the various construction phases, and only 3 acres of the 16 acres will be subject to 
disturbance activities on any given construction day. 

• The site lies in gently rolling hills, and as such, a moderate amount of grading and cut 
and fill activity will be required to prepare the site for actual power plant construction. 

• Construction activity is expected to last for a total of 18 months. The grading and site 
preparation phase is expected to last for 1.5 to 2 months, with power plant construction 
anticipated to last for 14 to 14.5 months. There will be some level of overlap between the 
two main phases of construction (most likely in month 2). 

Construction-related issues and emissions at the plant site are consistent with issues and 
emissions encountered at any construction site. Compliance with the provisions of the following 
permits will generally result in minimal site emissions: (1) grading permit, (2) storm water 
pollution prevention plan requirements (construction site provisions), (3) use permit, (4) building 
permits, and (5) the air district Determination of Compliance, which will require compliance with 
the provisions of all applicable fugitive dust rules that pertain to the site construction phase. 
An analysis of construction site emissions is presented in Appendix F .5. This analysis 
incorporates the following mitigation measures or control strategies: 

• Construction equipment exhaust emissions will comply with all applicable USEPA and 
California emissions standards for each equipment type and category. 

• Construction equipment will use only California-certified diesel (lOW sulfur, low aromatic 
content) and gasoline fuels . 

• Each piece of equipment will be included in a preventative maintenance program to 
ensure correct operation and to minimize exhaust emissions. 

• Equipment use scheduling will minimize equipment onsite time as well as idling time 
once onsile. 

• Water will be used as the primary fugitive dust suppression control method. Water wlll 
applied to all disturbed portions of the site, including unpaved roads, parking and 
laydown areas, at a minimum of three times daily. 

• Track-out sites will either be swept or water flushed on a daily basis to remove track-out 
materials from all paved access roads. 

• Vehicle speeds will be generally limited to 5 miles per hour onsite. 

• Reasonable erosion control strategies will be implemented to prevent soil and silt runoff 
from the site. 

• Disturbed areas will be revegetated as soon as practical. 

• All trucks entering or leaving the site will cover all loads of soils, sands, and other loose 
materials, or each truck will provide a minimum freeboard height of 2 feet. 

• Water or chemical surface stabilizers will be used on any storage piles or identified wind 
erosion areas. 

Use of these mitigation measures and control strategies will ensure that the site does not cause 
any violations of existing air quality standards as a result of construction-related activities. (MRI 
1996, SCAQMD 1993). 
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4.7.4 Best Available Control Technology Eva luation 

4.7.4.1 Proposed Plant Best Available Control Technology 

Table 4.7-10 presents the BACT summary for the proposed new engines. A detailed BACT 
evaluation performed in accordance with USEPA's "top-down" method is provided at 
Appendix F.6. 

Table 4.7·10 Proposed BACT for the Power Plant Warts ila 20V34SG Engines 

Pollutant 
Proposed BAa Proposed BACT 
Emissjons l evel System(s) 

NO. 1.3171bs/hr lean-burn design, Spark 
Ignition, Natural Gas, with 
SCF~· and Good Combustion 
Practices 

CO 1.564Ibs/hr lean-burn design, Spark 
Ignition, Natural Gas, with 
CO Catalyst and Good 
Combustion Practices 

VOC I.5S4 Ibs/hr Lean-burn design, Spark 
Ignition, Natural Gas, CO 
Catalyst, and Good 
Combustion Practices 

SO. 0.256Ibs/hru Natural Gas with total sulfur 
less than 0.2S gr/l00 scf 

PM 10/ PM. s 1.379lbs/hr Natura l Gas with total sulfu r 
less than 0.25 gr/l00 scf 

Ammonia Slip LOS Ibs/hr SCR catalyst with urea 
10 ppmvd @ 15% O2 (ammoIlJa) reactant· 

Notes. 
See Tables 4.l-SA through 4. l-SC for BACT -related mass emissions values. 
* Urea-based system for SCR injection . 
•• Includes lube oil contribution to SOl emissions. See Appendix F.1 . 

Meet s Current BACIT 
Requirements 

Yo> 

Ye, 

Yes 

Yo> 

Yes 

NA 

••• Ammonia is not a pollutant subject to BACT under either SOAPCO regulations or EPA PSO regulations. However it is 
included here for the sake of completeness and to assure that BACT for NOx does not result In any unacceptable environmental 

impacts. (CARS 2011a; CARB 1999; SOAPCD 2011.) 

These emissions rates, as proposed for BACT, are consistent with recent BACT determinations, 
as summarized in the BACT analysis in Appendix F.6. 

Table 4.7-11 presents the BACT summary for GHGs. The GHG BACT analysis is presented in 
Appendix F.6. 
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Table 4.7-11 Proposed BACT Summary for GHGs for the Proposed Power Plant 

Pollutant Process Proposed BACT 

Combustion C02e Power Generation Engines Efficient lean-burn reciprocating engines. 
Use of natural gas fuel. 
Efficient design of auxiliary load-consuming 

equipment (fans, step-up transformer). 
Maintain engines per manufacturer's specifications. 
Perform engine tune-ups as speCified by mfg's 

recommendations. 
Track engine run hours and fuel use. 

Combustion C02e Fire Pump Engine Meet U5EPA/ California Air Resources Board (CARB) 
TIer emissions standards for engine class and size. 

Use low sulfur diesel fuel. 
Tune engine according to manufacturer's 

specifications annually. 
Track engine run hours and fuel use. 

Combustion C02e Fuel Gas and Warm Start Use of natural gas fuel. 

Heaters Maintain heater per manufacturer's specifications. 
Perform heater tune-ups as specified by mfg' s 
recommendations. 
Track heater run hours and fuel use. 

SF, Electrical Breakers Utilize breakers with SF~ fugitive leak rates less than 
or equal to 1% (by weight) per year. 

Based on the above data, the proposed emissions levels for the new Wartsila 20V34SG~C2 
engines, and ancillary processes, meet the BACT requirements of the SOAPCD and USEPA. 

4.7.5 Air Quality Impact Analysis 

This section describes the results , in both magnitude and spatial extent of ground level 
concentrations resulting from emissions from the power plant. The maximum modeled 
concentrations were added to the maximum background concentrations to calculate a total 
impact. 

Potential air quality impacts were evaluated based on air quality dispersion modeling, as 
described in herein. All input and output modeling files are contained on a CD-ROM disk 
provided to CEC Staff under separate cover. All modeling analyses were performed using the 
techniques and methods as discussed with the SDAPCD (De Siena 2011 , USEPA 19S5b, 19S9, 
1991 ). 

4.7.5.1 Dispersion Modeling 

The USEPA dispersion models used to quantify pollutant impacts on the surrounding 
environment based on the emission sources operating parameters and their locations include 
the AERMOD modeling system (version 11103 with the associated receptor processing 
program AERMAP version 11103) for modeling most Plant operational and construction impacts 
in both simple and complex terrain, the Building Profile Input Program for PRIME (BPIP·PRIME 
version 04274) for determining building dimensions for downwash calculations in AERMOO, the 
CTSCREEN model (version 94111) for determining PM impacts in complex terrain, the 
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SCREEN3 model (version 96043) for determining inversion breakup, impacts, and the use of 
the California Health Risk Assessment models/protocols for determining toxic impacts, which 
includes the HARP On-Ramp program. AERMOD meteorological data were processed by 
SDAPCD using AERMET version 06341 and AERSURFACE, version 08009. The models were 
used for the following (USEPA 2005): 

• Comparison of operational and construction impacts to significant impact levels (SILs), 
ambient monitoring significance thresholds, California Ambient Air Quality Standards 
(CMQS) , National Ambient Air Quality Standards (NMQS), and PSD Increments using 
AERMOD andlor CTSCREEN (as needed) 

• Cumulative impacts analyses with AERMOD in accordance with localistate/USEPAI 
CEC requirements 

• Toxics analyses using ARB algorithms as incorporated into state/CEC requi'rements 

• Assessment of impacts to soil and vegetation 

• Class II Visibility Impacts 

4.7.5.2 Model Selection 

The AERMET pre-processed meteorological data was provided to the Applicant by the 
SDAPCD. Three years (2003- 2005) of hourly data collected in Kearney Mesa (Overland 
Avenue monitoring station) was combined with 3 years of district operated mUlti-level prefiler 
data from Marine Corps Air Station Miramar for the same time period' and was input into 
AERMET for processing by the SDAPCD. 

As part of the input requirements into AERMET and AERMOD, a land use classification must be 
made. The area surrounding the plant site, within 3 km, can be characterized as rural, made up 
mostly of shrub lands and grasslands, based on review of land use/land cover data as well as 
recent aerial photo data. In accordance with the Auer land use classification methodology 
(USEPA's Guideline on Air Quality Models, 40 CFR Pt. 51 , App. Wi, land use within the a,ea 
circumscribed by a three km radius around the plant is greater than 50 percent rural. Therefore, 
in the modeling analyses supporting the permitting of the plant, no urban coefficients were 
assigned. 

AERMOD input data options are listed below: 

• Final plume rise 

• Stack tip downwash 

• Ozone Limiting Method for N02 

• Regulatory default option (calm and missing meteorological data processing) 

• Elevated receptor terrain heights option 

Use of these options follows the USEPA's Modeling Guideline (40 CFR Pt. 51 , App. Wi, 
SDAPCD guidance, and/or sound scientific practice. An explanation of these options and the 
rationale for their selection is provided below. 
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Several other USEPA models and programs were used to quantify pollutant impacts on the 
surrounding environment based on the emission sources operating parameters and their 
locations. The additional models used were Building Profile Input Program for PRIME (BPIP
PRIME, current version 04274) , the SCREEN3 (version 96043) dispersion model for fumigation 
impacts, the VISCREEN (version 1.01) visibility screening model for assessing Class I visibility 
impacts, and the HARP On-Ramp Preprocessor (Version 1.40), which is used in the health risk 
assessment. 

In addition to AERMOD, the CTSCREEN model was used to assess the PM10!2.5 S ils and 
increment consumption in the complex terrain surrounding the Project site. The CTSCREEN 
model, in the screening mode of CTDMPLUS, is a refined point source Gaussian air quality 
model for use in all stability conditions for complex terrain applications. The use of refined 
modeling techniques to assess air quality impacts is summarized in USEPA's Modeling 
Guidel ine, 40 CFR Part 51 , Appendix W. In particular, upon revising Appendix W to adopt 
AERMOD as the replacement for ISC3, EPA specifi cally retained CTDMPLUS and CTSCREEN 
as appropriate models for detailed complex terrain analysis (see Revision to the Guideline on 
Air Quality Models: Adoption of a Preferred General Purpose (Flat and Complex Terra in) 
Dispersion Model and Other Revisions; Final Rule, 70 Fed. Reg. 68,218, 68,225-26 (Nov. 9, 
2005). The refined modeling analyses consists of those analytical techniques that provide more 
detailed treatment of physical and chemical atmospheric processes, require more detailed and 
precise input data, and provide more specialized concentration estimates. As a result , they 
provide a more refined and , at least theoretically , a more accurate estimate of source impact 
and the effectiveness of control strategies, These are referred to as refined techniques and 
models. 

Complex terrain is defined as terrain with elevations above plume height, while intermediate 
terrain is defined as terrain with elevations between stack top and final plume rise height. 
Simple terrain is defined as terrain below stack height. Historically, a distinction has been made 
between simple, intermediate, and complex terrain because of the capability of different air 
quality dispersion models to effectively handle the simulation of the dispersion of pollutants in 
the different terrain regimes. Most of the models approved by the USEPA were originally 
developed either for use with simple or complex terrain . The most widely used model for simple 
terrain has been the ISCST3 model, which was replaced as the preferred model by AERMOD. 
For complex terrain, AERMOD is the preferred model, which replaced COMPLEXI. AERMOD 
uses algorithms similar to CTDM and RTDM. 

In addition to the AERMOD model. the USEPA has approved the CTDMPLUS model for use in 
complex terrain modeling applications. See id. , 70 Fed. Reg. at 68,233. CTDMPLUS is a 
preferredlrecommended USEPA dispersion model for terrain impacts and "provides greater 
resolution of concentrations about the contour of the hill featu re than does AERMOD through a 
different plume-terrain interaction algorithm.H Id. The challenge to using the CTDMPLUS model 
in many situations is the additional meteorological and terrain data that is required by the model. 
However, the USEPA developed a screening version of the CTDMPLUS model, called 
CTSCREEN. The CTSCREEN model is a refined point source Gaussian air quality model for use 
in all stability conditions for complex terrain applications. 

CTDMPLUS in screening mode (CTSCREEN) serves several purposes in regulatory 
applications. When meteorological data are unavailable, "CTSCREEN can be used to obtain 
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conservative [safely above those of refined models], yet realistic, worst-case estimates" of 
impacts from particular sources in complex terrain. {d. These estimates can be used to 
determine the necessity and value of obtaining on-site data for refined modeling or can simply 
provide conservative emission-limit estimates. In addition, CTSCREEN can be a valuable tool 
for designing meteorological and pollutant monitoring programs. It is important to note that 
CTSCREEN and the refined model, CTDMPLUS, are the same basic model. The primary 
difference in their make-up is in the way in which CTSCREEN obtains the meteorological 
conditions. For example, wind direction in CTSCREEN is calculated based on the source
terrain-dividing streamline geometry to ensure computation of the highest impacts that are likely 
to occur. The daytime mixed-layer heights are based on fractions of the terrain height. Other 
meteorological variables or parameters are chosen through a variety of possible combinations 
from a predetermined matrix of values. 

As a result of the CTSCREEN model accounting for the dimensional nature of the plume and 
terrain interaction, the model requires digitized terrain of the nearby topographical features. The 
mathematical representation of terrain is accomplished by the terrain preprocessors, FITCON and 
HCRIT. CTSCREEN and CTDMPLUS are virtually the same air quality model. with the main 
difference between the two being the meteorological data used. The wind direction used in 
CTSCREEN is based on the source-terrain geometry, resulting in computation of the highest 
impacts likely to occur. Other meteorological variables are chosen from possible combinations from 
a set of predetermined values. CTSCREEN provides maximum concentration estimates that are 
similar to, but on the conservative side of, those that would be calculated from the CTDMPLUS 
model with a full year of on-site meteorological data. 

CTSCREEN is appropriate for the following applications: 

• Elevated point sources 

• Terrain elevations above stack top 

• Rural areas 

• One hour to annual averaging time periods 

Meteorological data used by the CTSCREEN model is internally derived by the model itself, but 
is similar to those 1-hour values used in the screening version of ISCST3. As well as calculating 
maximum 1-hour concentrations at all receptors , the CTSCREEN model is designed to provide 
conservative estimates of worst case 3-hour, 24-hour, and annual impacts. Scaling factors, 
as presented in Table 4.7-12, were used to convert calculated 1-hour concentrations to 3-hour, 
24-hour, and annual estimates. 

Table 4.7-12 Model Persistence Factors 

Averaging P.:eriod OTSCREEN Scaling Factor 

1-hour 1.0 
3-hou r 0.7 

8-hour NA 
24-hour 0.15 

Annua l 0.03 

4 .7-17 Quail Brush Generation Project 
Application for Cert ifica tion 



4.7 Air Quality 

These models were used for the following: 

• Comparison of impacts to significant impact levels and increments 

• Compliance with state (CMOS) and national (NMOS) ambient air quality standards 

• Calculation of health risk impacts 

Federal1-hour NO, NAAQS Modeling 

USEPA recently established a new 1-hour NO, standard at a level of 100 ppb (188.68 ~glm3), 

based on the 3-year average of the annual 98th percentile of the daily maximum 1-hour 
concentrations in addition to the existing annual secondary standard (100 Ilg/m3

) , USEPA has 
also established requirements for a N02 monitoring network that will include monitors at 
locations where maximum N02 concentrations are expected to occur, including within 50 meters 
of major roadways, as well as monitors sited to measure the area-wide N02 concentrations that 
occur more broadly across communities. 

To assess the Project's impacts on compliance with the federal 1-hour N02 Standard, the 
methods summarized in the Draft California Air Pollution Control Officers Association 
(CAPCOA) Guidance Document Modeling Compliance of the Federal 1-hour N02 NAAQS 
(CAPCOA, 2011 ) were used. 

Specifically: 

to First high with Ozone Limiting Method was used fo r significant impact levels (Slls) for 1-
hour N02. 

• Ozone Limiting Method with recommended CAPCOA in stack N02/NOx ratios based on 
the most recent updated data provided on the SDAPCD web site. 

• Three-year average of the modeled 98 th percentile coupled with seasonal hour of day 
(3rd highest) background. 

to Background Ozone and N02 data from Overland Avenue monitoring station. 

• Missing background N02 and Ozone data was filled in following the CAPCOA Gap Filling 
Procedures. 

The rationale for using the Ozone Limiting Method (Ol M) was presented in the modeling 
protocol and is summarized below. Hourly 0 3 data collected at Overland Avenue was used in 
the Ol M analysis to calculate hourly N0 2 concentrations from hourly modeled NOx 
concentrations. The 3 years of 0 3 data used were for the same 3 years as the modeled 
meteorological data. The OlM is incorporated into the AERMOD program and involves an initial 
comparison of the estimated maximum NOx concentration and the ambient 0 3 concentration to 
determine which is the limiting factor in N0 2 formation . If the 0 3 concentration is greater than 
the maximum NOx concentration , total conversion is assumed . If the NOx concentration is 
greater than the 0 3 concentration, the formation of N02 is limited by the ambient 0 3 

concentration. In this case, the N02 concentration is set equal to the 0 3 concentration plus a 
correction factor that accounts for in-stack and near-stack thermal conversion. 
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As summarized in the CAPCOA Guidelines as well as through the USEPA Policy Memorandum, 
the use of OlM was based on five selected criteria: 

1. The model has received a scientific peer review: 

As noted in the USEPA's June 2010 guidance document, because AERMOD is the 
preferred model for dispersion for a wide range of applications, the alternative model 
demonstration for use of the Ozone Limiting Method/Plume Volume Molar Ratio Method 
(OlM/PVMRM) options within AERMOD focus on the treatment of NOx chemistry within 
the model, and does not need to address basic dispersion algorithms within AERMOD. 
The chemistry for OlM has been peer-reviewed, as noted by the documents posted on 
the USEPA's Support Center for Regulatory Air Modeling web site. The posted 
documents include Sensitivity Analysis of PVMRM and OLM in AERMOD (MACTEC 
2004) and Evaluation of Bias in AERMOD-PVMRM (MACTEC 2005). Both documents 
indicate that the models appear to perform as expected. 

2. The model can be demonstrated to be applicable to the problem on a theoretical 
basis: 

As noted in the document entitled Sensitivity Analysis of PVMRM and OLM In AERMOD 
prepared by Roger W. Brode, "This report presents results of a sensitivity analysis of the 
PVMRM and Ol M options for NOx to NOz conversion in the AERMOO dispersion model. 
Several single source scenarios were examined as well as a multiple-source scenario. 
The average conversion ratios of NOz/NOx for the PVMRM option tend to be lower than 
for the OlM option and for the Tier 2 option or the Ambient Ratio Method which has a 
default value of 0.75 for the annual average. The sensitivity of the PVMRM and OlM 
options to emission rate, source parameters and modeling options appear to be 
reasonable and are as expected based on the formulations of the two methods. For a 
given NOx emission rate and ambient 0 3 concentration, the NO:JNO.l\ conversion ratio for 
PVMRM is primarily controlled by the volume of the plume, whereas the conversion ratio 
for OlM is primarily controlled by the ground-level NOx concentration. 

Overall the PVMRM option appears to provide a more realistic treatment of the 
conversion of NOx to NOz as a function of distance downwind from the source than Ol M 
or the other NOz screening options (Hanrahan 1999a, 1999b). No anomalous behavior 
of the PVMRM or Ol M options was identified as a result of these sensitivity tests. ~ 

Based on this report for both OlM/PVMRM appear to be applicable to the problem of 
NOz formation and as noted by the author provides a better estimation of the NOz 
impacts compared to other screening options (Tiers 1 and 2). 

3. The databases which are necessary to perform the analysis are available and 
adequate: 

The data needed to conduct an OlM run with hourly seasonal background N02 data are 
hourly meteorological data, hourly 0 3 data, hourly NOz data, and in-stack NOz/NO" 
ratios. The hourly 0 3and meteorological data exist for the same time period at the same 
Overland Avenue Monitoring Station , operated by the SOAPCD. 

4.7-19 Quail Brush Generation Project 
Application for Certification 



4.7 Air Quality 

The Overland Avenue monitoring site is located on Overland Avenue in the County 
Operations Center, which is in the northern section of Kearny Mesa . The site collects 
and records NOxlN02, Ozone, CO, PM10, PM2.5 along with surface meteorology which 
includes wind speed, wind direction, temperature and solar radiation. The SOAPeD 
considers this moni toring station as representative of' where reactive photochemistry will 
occur most extensively. 

The site is an urban/commercial area and is bounded by SR 52 to the north, Interstate 
805 to the west , and Interstate 15 to the east. Adjacent communities include Serra 
Mesa, Clairemont, and Tierrasanta. The air quality in this location is representative of a 
large part of the metropolitan portion of San Diego due to the diurnal onshore and 
offshore flow, which mixes the pollutants throughout the metropolitan region. 

This monitoring station is located next to major transportation corridors and population 
centers, so it is able to provide representative concentration data for a significantly large 
area. The SOAPeD classifies the monitoring objective at this site as "Representative 
Concentration," which is defined to represent the air quality concentrations for a pollutant 
that is expected to be similar throughout a geographical area. Such monitoring 
stations may not always indicate the highest concentrations in the area, but review of 
Table 4.7-17 1-hour N02 data for Overland Avenue indicates that many of the high 
concentrations for 1-hour N02 have been recorded at Overland Avenue. Part of the 
reason for the relatively high N02 concentrations may be due to the location of the 
monitor with respect to SR 52. Based on prevailing wind direction, the Overland Avenue 
monitoring station appears to be directly impacted from SR 52 mobile source emissions. 

For this Project, the use of the Overland Avenue monitoring station satisfies the 
Environmental Protection Agency's new requirements for the placement of N02 monitors 
near major roadways in urban areas in order to determine the highest concentrations in 
an area covered by a monitoring network. The new federal1-hour N02 standard requires 
that monitoring networks be designed to measure the expected highest concentrations. 
Each of the SDAPCD monitoring stations has unique objectives that are associated with 
a spatial scale for each site. These spatial scales are defined in 40 CFR Part 58, 
Appendix D. Additionally, the desired spatial scale of a monitoring site must conform to 
established criteria for the distance from roadways, based on traffic volumes as defined 
in 40 CFR Part 58, Appendix E. The goal in siting monitoring stations is to match the 
spatial scale with the desired monitoring objective. 

The new federal 1-hour N02 standard is focused on short-term peak concentrations, 
which may occur near roadways. As summarized in the 2009 San Diego Air Monitoring 
Network Plan (June 2010) and based on the last four years of 1-hour N02 monitoring 
data, the Overland Avenue monitoring objective appears to be population oriented 
(typical concentrations in areas of high population density in order to protect public 
health) and highest concentration (monitoring at locations expected to have the highest 
concentrations). Based on the major roadways that surround the monitoring station, the 
Use of the Overland Avenue N02 monitoring data appears to satisfy the revised USEPA 
population and highest concentration oriented monitoring station requirements for the 
new 1-hour standard. 
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N02/NOx ratios will be determined from published data provided by the San Joaquin 
Valley SOAPeD. Based on the recommended ratios provided by the San Joaquin Valley 
SOAPeD, the fo llowing are proposed: 

• Wartsila Natural Gas Fired Reciprocating Engine with post-combustion controls: 
1.15 percent 

• Natural Gas Fired Fuel Heaters: 10 percent 

4. Appropriate performance evaluat ions of the model have shown that the model is 
not biased toward underestimates: 

As noted in Evaluation of Bias in AERMOD-PVMRM (MACTEC, 2005). which was 
prepared by Roger W. Brode, PVMRM has been judged to provide unbiased estimates 
based on criteria that are comparable to , or more rigorous than, evaluations performed 
for other dispersion models. At the present time no assessment of bias has been 
conducted for the Ol M algorithm. It has been shown in the sensitivity analysis that Ol M 
provides similar more conservative results than PVMRM. Therefore is it assumed that 
OlM would also provide an unbiased estimate of the modeled N02 concentrations. 

5. A protocol on methods and procedures to be followed has been established. 

The methods and procedures outlined in this protocol are proposed for implementation. 

Based on the above selected criteria, Ol M modeled N02 concentrations were combined with 
seasonal hour of the day N02 background In order to assess compliance with the 1-hour federal 
N02 standard. 

California State 1-hour N02 Standard 

In order to assess compliance with the California State Standard for 1-hour N02 , Ol M was used 
with concurrent hourly background N0 2 and 0 3 data from Overland Avenue. The time frame for 
the background N0 2 and 0 3 monitoring data matched the meteorology used to assess the tota l 
N02 concentrations. The first high modeled results at each receptor were used for comparisons 
with the 1-hour standard. 

Annual N02 Standard 

The annual average concentrations of N02 were computed following the revised USEPA 
guidance for computing these concentrations (August 9, 1995, Federal Register, 60 FR 40465). 
The annual average was calculated using the ambient ratio method (ARM) with the national 
default value of 0.75 for the annual average N0 2/NOl( ratio. 

4,7.5,3 Good Engineering Practice Stack Height Analysis 

Good engineering practice (GEP) stack height is calculated as the greater of 65 meters (213 
feet) or 27.4 meters (90 feet) based on existing onsite structure dimensions. The design stack 
height of 100 feet does not exceed GEP stack height, thus downwash effects were included in 
the modeling analysis. 
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BP1P·PRIME was used to generate the wind-di rection-specific building dimensions for input into 
AERMOD. All onsite and the nearby offsite structures were included for analysis with BPIP
PRIME. The building location plan, located in Appendix F.2, shows the buildings included in the 
downwash analysis. (USEPA 1985d. 1985e) 

4.7.5.4 Receptor Grid Selection and Coverage 

Receptor and source base elevations were determined from the USGS National Elevation 
Dataset (NED) data in the GeoTIFF format at a horizontal resolution of 1/3 arc-second 
(approximate 10 meter spacing). Because of the format of the NED data, all coordinates (both 
sources and receptors) were referenced to UTM North American Datum 1983 (NAD83, Zone 
11). Elevation locations in the NED dataset were interpolated by AERMAP to normal UTM 
locations appropriate for the receptor grid spacings shown below. 

Cartesian coordinate receptor grids are used to provide adequate spatial coverage surrounding 
the Project area for assessing ground-level pollution concentrations, to identify the extent of 
significant impacts, and to identify maximum impact locations. The receptor grids used in this 
analysis are as follows: 

• 10-meter resolution grid along the Project fenceline. 

• 20-meter resolution grid that extends outwards from the fenceline to 500 meters in all 
directions. This is referred to as the downwash grid. 

• 50-meter resolution grid that extends outwards from the edge of the downwash grid to 
1000 meters in all directions. This is referred to as the intermediate grid. 

• 1 DO-meter resolution grid that extends from the edge of the intermediate grid outwards in 
all directions to 2000 meters. 

• 200-meter resolution grid that extends from the edge of the 100-meter grid outwards 
5000 meters in all directions. 

• SaO-meter resolution grid that extends from the edge of the 200-meter grid outwards 
10,000 meters in all directions. The 100-meter, 200-meter, and SOO-meter grids are 
referred to as the coarse grid. 

• 20-meter resolution around any location outside the downwash grid where a maximum 
impact is modeled. These additional receptors are referred to as refined grids. 

Concentrations within the plant fenceline will not be calculated. The coarse and fine receptor 
grid figure, located in Appendix F.2, displays the receptors grids used in the model ing 
assessment. A plant boundary figure is also presented in Appendix F.2. 

4.7.5.5 Meteorological Data Selection 

The proposed use of the three (3) years of SOAPCD supplied surface meteorological data 
collected at the Kearny Mesa monitoring location would satisfy the definition of on-site data. 
USEPA defines the term "on-site data" to mean data that would be representative of 
atmospheric dispersion conditions at the source and at locations where the source may have a 
significant impact on air quality. Specifically, the meteorological data requirement originates 
from the Clean Air Act (CM) in Section 165(e)(1), which requires an analysis "of the ambient air 
quality at the proposed site and in areas which may be affected by emissions from such facility 
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for each pollutant subject to regulation under [the Act] which will be emitted from such facility. ll 
This requirement and USEPA's guidance on the use of on-site monitoring data are also outlined 
in the On-Site Meteorological Program Guidance for Regulatory Modeling Applications (USEPA 
1987). The representativeness of meteorological data is dependent upon: (a) the proximity of 
the meteorological monitoring site to the area under consideration; (b) the complexity of the 
topography of the area; (c) the exposure of the meteorological sensors; and (d) the period of 
time during which the data are collected (USEPA 1985c). 

First, the meteorological monitoring site and proposed Project location are in close proximity 
(9.4 km), at approximately the same elevation and with similar topography surrounding each 
location. Second, the Kearny Mesa (Overland Avenue) monitoring site and proposed Project 
location are located roughly about the same distance and in the same orientation to significant 
terrain features that might influence wind flow patterns. There are two small-scale localized 
terrain features near the proposed Project site; Cowles and Fortuna Mountains which extend 
approximately 700 feet in height above both the monitoring and Project site base elevations. 
These terrain features are part of the same large-scale terrain features in the area that are 
oriented in a northeast-southwest direction. Cowles and Fortuna Mountain are bisected with 
passes and canyons that run in the same northeast and southwest directions as the larger 
terrain features in the area. Based on the small size of the terrain, it is unlikely that either of 
these two features will influence the predominant meteorology in the Project area. Third, as 
discussed below, the surface characteristics roughness length, Bowen ratio, and albedo are 
relatively consistent throughout the area and are nearly identical between the Project site and 
the meteorological monitoring location. 

Representativeness is defined in the document Workshop on the Representativeness of 
Meteorological Observations (Nappo et al. 1982) as Uthe extent to which a set of measurements 
taken in a space-time domain reflects the actual conditions in the same or different space-time 
domain taken on a scale appropriate for a specific application. ~ Judgments of 
representativeness should be made only when sites are climatologically similar, as is the case 
with the meteorological monitoring site and the proposed Project location. In determining the 
representativeness of the meteorological data set for use in the dispersion models at the Project 
site, the consideration of the correlation of terrain features to prevailing meteorological 
conditions, as discussed earlier, would be nearly identical to both locations since the orientation 
and aspect of terrain at the proposed Project location correlates well with the prevailing wind 
fields as measured by and contained in the meteorological dataset. In other words, the same 
mesoscale and localized geographic and topographic features that influence wind flow patterns 
at the meteorological monitoring site also influence the wind flow patterns at the proposed 
Project site. 

Surface characteristics were determined with AERSURFACE using Land Use/Land Cover 
(LULC) data in accordance with USEPA guidance documents (AERMOD Implementation Guide, 
1/09/08; and AERSURFACE User's Guide. USEPA-4S4/B-08-001 . 1/08) as described below. 
AERSURFACE uses USGS National Land Cover Data 1992 archives (NLCD92) to determine 
the midday albedo, daytime Bowen ratio , and surface roughness length representative of the 
surface meteorological station. Bowen ratio is based on a simple unweighted geometric mean, 
while albedo is based on a simple unweighted arithmetic mean for the 10x10-km-square area 
centered on the selected location (i .e., no direction or distance dependence for either 
parameter). Surface roughness length is based on an inverse distance-weighted geometric 
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mean for upwind distances up to 1 km from the selected location. The circular surface 
roughness length area (1-km radius) can be divided into any number of sectors as appropriate 
(USEPA guidance recommends that no sector be less than 30° in width). As noted above, 
SOAPeD executed AERMET using one 360-degree sector for roughness lengths obtained from 
AERSURFAC E for the Kearny Mesa monitoring location 

Running AERSURFACE at both the meteorological monitoring and proposed site locations 
produced almost identical results for both Bowen ratio and Albedo, based on the 10-km area 
around each location. There were some variations in land cover and roughness lengths 
between the two locations based on a 1-km radius, but both areas are mostly rural. Table 4.7-13 
presents the AERSURFACE land use types within 1 km of the meteorological monitoring and 
Project locations. Based on the Auer land use classifications, both locations are classified as 
rural and there is good correlation of the rural characteristic land types between the two 
locations. Within the 1-km radius around the Kearny Mesa Monitoring Station, there is a 51.4 
percent urban classification, but review of the photo aerial data suggests that most of this is due 
to the airport runways being classified as LULC category 23 (transportation). These areas, 
although including the paved runway surfaces, have low surface roughness lengths more 
closely comparable to rural categories than areas with commercial/industri al 
buildings/structures. Comparing the LULC data at the Project site to the meteorological 
monitoring site showed that the same general land use categories exist around the Project site 
and the meteorological monitoring site, with the both locations having over 75 percent 
associated with open, rural areas. Thus, the predominant land use in the area is made up of 
rural categories. 

Table 4.7-13 AERSURFACE Land Cover Counts: Surface Roughness (1 km) 

.1' Quail.8rusl1 Project Site 

LUlC Category (!ount %Rural %Urban 

11 Open Water : 9 0.3% -
12 Perennial Ice/Snow: a · -
21 Low Intensity Residential: 29 0.8% -
22 High Intensity Residential : 11 · 0.3% 

23 Commercial/Industria l/Trans: 9 · 0.3% 

31 Bare Rock/Sand/Clay: 256 7.3% -
32 Quarries/Strip Mines/Gravel : a · · 

33 Transitional: a - · 
41 Deciduous Forest : 121 3.5% · 
42 Evergreen Forest: 390 11.2% · 
43 Mixed Forest: 90 2.6% · 
51 Shrubland: 1904 54.5% -
61 Orchards!Vineyard/Other: 0 · · 
71 Grassla nd s/H erbaceous: 665 19.0% · 
81 Pasture/Hay: 0 · · 

82 Row Crops: 0 · · 

83 Small Grains: 2 0.1% · 

84 Fallow: 0 · · 

85 Urban/Recreational Grasses : 1 0.0% · 

4.7-24 

I Kearny Mesa Monitori.ng Site 

I Count %Rural %Urban 

a - -
a - -

145 4.2% -
a - -

1794 - 51.4% 
201 5.8% -
a - -
a - -
7 0.2% · 
51 1.5% -

105 3.0% -
1085 31.1% · 

a - · 
66 1.9% · 
3 0.1% · 
4 0.1% · 
0 . · 
1 0.0% · 
27 0.8% · 
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I Quail Brush Project Site Kearny Mesa Monitoring SIte 

LUlC Category Eount %Rural %Urban Count %Rural %UrDan 
91 Woody Wetlands: 1 0.0% . 0 . . 

92 
Emergent Herbaceous 

5 0.1% . 4 0.1% . 
Wetlands : 
Total: 3493 99.4% 0.6% 3493 48.6% 51.4% 

Comparing the AERSURFACE outputs in Table 4.7-14, using one 360 degree sector around 
each location, shows that the average surface characteristics by season are also very similar. 
For roughness length , the variations between the two sites are minimal. Roughness lengths are 
often categorized into classes between 0 (water) and 4 (urban). Open land areas, low 
vegetation areas, and agriculture are often assigned roughness lengths of 0.01 (class 1) to 0.16 
(class 2). Thus, it is noted that there are no changes in classes between the two locations and 
the predominant land use activity in the Project and meteorological monitoring locations are 
associated with open or rural land uses. 

Table 4.7-14 AERSURFACE Results/Inputs for Project and Meteorological Monitoring Locations 

Parameter by Season Quail Brush 
(Month) Project Site 

urface Roughness (meters) 

t'Ninter (none) -

pring (Mar-Apr) 0.286 

ummer (May-Sept) 0.322 

Fail (Oct-Feb) 0.322 

Ibedo 

Winter (none) . 

Spring (Mar-Apr) 0.17 

ummer (May-Sept) 0.17 

Fall (Oct-Feb) 0.17 

Bowen Ratio 

t'Ninter (none) -
pring (Mar-Apr) 0.85 

Summer (May-Sept) 0.81 

Fail (Oct-Feb) 1.2S 

~ERMOD Inputs 

Latitude/UTM-X(m) 32 .8S1 

Longitude/UTM-Y(m) -117.029 

Datum NAD83 

ource Google Earth 

now Cover NO 
rid Region NO 
irport Location NO 
urface Moisture AVERAGE 

urface Roughness Radius (km) 1.0 

Number of Sectors 1 (0-360deg) 

Notes; 
"0.94 Bowen ratio in SOAPCO Stage 3 AERMOO Input file Is the only difference. 

4.7-25 

Kearny ,Mesa 
Monitoring Site>!; 

· 

0.530 

0.540 

0.539 

· 

0.17 

0.17 

0.17 

· 

0.97 

0.95* 

1.30 

32 .83645 

-117.12875 

NAD83 

Google Earth 

NO 
NO 
NO 

AVERAGE 

1.0 

1 (0-360deg) 
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For these reasons, the Kearny Mesa meteorological data selected for the proposed Project are 
expected to satisfy the definition of representative meteorological data. Thus, it is our 
assessment that this meteorological data are identical to the dispersion conditions at the Project 
site and to the regional area. As noted above, these data have been processed by the SOAPeD 
using AERMET (Version 06341) based on one (1) 360-degree sector for roughness lengths in 
AERSURFACE based on the Kearny Mesa monitoring location. 

4.7.5.6 Background Air Quality 

In 1970, the United States Congress instructed the USEPA to establish standards for air 
pollutants, which were of nationwide concern. This directive resulted from the concern of the 
effects of air pollutants on the health and welfare of the public. The resulting CM set forth air 
quality standards to protect the health and welfare of the public. Two levels of standards were 
promulgated-primary standards and secondary standards. Primary national ambient air quality 
standards (NMOS) are "those which, in the judgment of the administrator [of the USEPA), 
based on air quality criteria and allowing an adequate margin of safety, are requisite to protect 
the public health (state of general health of community or population)." The secondary NMOS 
are "those which in the judgment of the administrator [of the USEPA], based on air quality 
criteria, are requisite to protect the public welfare and ecosystems associated with the presence 
of air pollutants in the ambient air. " To date, NMOS have been established for seven 
criteria pollutants as follows: S02, CO, 0 3, N02, sub 10-micron particulate matter (PM10), 

sub 2.5-micron particulate matter (PM2.S) , and lead. 

The criteria pollutants are those that have been demonstrated historically to be widespread and 
have a potential to cause adverse health impacts. USEPA developed comprehensive 
documents detailing the basis of, or criteria for, the standards that limit the ambient 
concentrations of these pollutants. The State of California has also established AAOS that 
further limit the allowable concentrations of certain criteria pollutants. Review of the established 
air quality standards is undertaken by both USEPA and the State of California on a periodic 
basis. As a result of the periodic reviews, the standards have been updated, i.e., amended, and 
additions, and deletions, over the ensuing years to the present. 

Two basic elements comprise each federal or state MOS: (1) a numerical limit expressed as an 
allowable concentration, and (2) an averaging time which specifies the period over which the 
concentration value is to be measured. Table 4.7-15 presents the current federal and state 
AAQS. 

Table 4.7-15 State and Federal Ambient Air Quality Standards 

Pollutant Averaging TIme 
california Stanaards 

Concentrationl 
1 he 0.09 ppm (180 Ilg/m ) 

Ozone 
8 he 0.070 ppm (137 Ilg/m

3
) 

8 he 
9.0 ppm (10,000 

Carbon MonoxIde ~Ig/m ) ) 

1 he 20 ppm (23,000 !--181m 3
) 

4.7-26 

National Stanaards 
t::oncentration 

~ 

0.08 ppm (15711g/m ) 
(3-year average of annual 

4th·hlghest daity maximum) 

9 ppm (10,000 ~Ig/m;) 

35 ppm (40,000 Jlg/m 3
) 
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Pollut~nt Aver,aging T.ime 
c;alifornla Standa"rds 'National Standards 

(!oncentration Concentration 
Annual Average 0.030 ppm (57 Ilg/ml) 0.053 ppm (100 lJg/m ) 

Nitrogen dioxide 
0.100 ppm (188 Ilg/m ) 

1 hr 0.18 ppm (33911g/m)) (3-year average of 98t~ 
percentiles) 

Annual Average 0.030 ppm (80 Ilg/m
l

) 

24 hr 0.04 ppm (105 lJg/m ) 0.14 ppm (365 Ilg/m ) 
Sulfur dioxide 

3 hr 0.5 ppm (1,300 ug/m3) · 
1 hr 0.25 ppm (655 J.lg/m ) 0.075 ppm (196 Jlg/m!) 

Respirable particuiate 24 hr 50 Il&/ml 15OIlg/ml 

matter (10 micron) Annual Arithmetic Mean 201lg/m · 

Fine particulate matter 
Annual Arithmetic Mean 121lg/m 15.0 Il&/m (3-year average) 

3S Ilg/ml (3-year average of 
(2.5 micron) 24 hr · 

98'k percentites) 

Sulfates 24 hr 251lg/m · 
30 day 1.5 Ilg/m

l · 
lead Calendar Quarter · 1.5 Ilg/m 

Rolling 3-month · O.lS j.lg/m 

Source: CARB ADAM website (CARB 2Qllbl, table updated 9/8/10. 

Brief descriptions of health effects for the main criteria pollutants are as follows: 

Ozone-Ozone is a reactive pollutant that is not emitted directly into the atmosphere, but rather 
is a secondary ajr pollutant produced in the atmosphere through a complex series of 
photochemical reactions involving precursor organic compounds (VOC) and NO,... VOC and NO~ 

are, therefore, known as precursor compounds for 0 3 Significant 0 3 production generally 
requires 0 3 precursors to be present in a stable atmosphere with strong sunlight for 
approximately three hours. Ozone is a regional air pollutant because it is not emitted directly by 
sources, but is formed downwind of sources of VOC and NO,.. under the influence of wind and 
sunlight. Short-term exposure to 0 3 can irritate the eyes and cause constriction of the airways. 
In addition to causing shortness of breath, 0 3 can aggravate existing respiratory diseases such 
as asthma, bronchitis, and emphysema. 

Carbon Monoxide-Carbon monoxide is a non-reactive pollutant that is a product of 
incomplete combustion. Ambient carbon monoxide concentrations generally follow the spatial 
and temporal distributions of vehicular traffic and are also influenced by meteorological factors 
such as wind speed and atmospheric mixing. Under inversion conditions, carbon monoxide 
concentrations may be distributed more uniformly over an area out to some distance from 
vehicular sources. When inhaled at high concentrations, carbon monoxide combines with 
hemoglobin in the blood and reduces the oxygen-carrying capacity of the blood. This results in 
reduced oxygen reaching the brain, heart, and other body tissues. This condition is especially 
critical for people with cardiovascular diseases, chronic lung disease or anemia, as well as 
fetuses. 
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Particulate Matter (PM 1G and PM2.S)- PM10 consists of particulate matter that is 10 microns or 
less in diameter (a micron is 1 millionth of a meter), and fine particulate matter, PM2.5, which 
consists of particulate matter 2.5 microns or less in diameter. Both PM10 and PM2.5 represent 
fractions of particulate matter, which can be inhaled into the air passages and the lungs and can 
cause adverse health effects. Particulate matter in the atmosphere results from many kinds of 
dust- and fume-producing industrial and agricultural operations, combustion, and atmospheric 
photochemical reactions. Some of these operations, such as demolition and construction 
activities, contribute to increases in local PM,o concentrations, while others, such as vehicular 
traffic, affect regional PM,o concentrations. 

NAAOS for particulate matter were first established in 1971 . The standards covered total 
suspended particulate matter (TSP), or particles that are 30 microns or smaller in diameter. In 
1987, USEPA changed the standards from TSP to PM, o as the new indicator. The new 
standards were based on a comprehensive study of information on the health effects from 
inhaling particulate matter. In December 1994, the USEPA began a long review process to 
determine if the PM1Q standards set in 1987 provide a reasonable margin of safety, and if a new 
standard should be established for finer particles. 

Based on numerous epidemiological studies and other health- and engineering-related 
information, USEPA established new standards for PM2.5 in 1997. Before establishing the new 
PM2.5 standards, discussions were conducted with the Clean Air Scientific Advisory Committee 
(CASAC) . CASAC is a group of nationally recognized experts in the fields related to air 
pollution, environmental health, and engineering. CASAC reviewed and commented on the 
information generated by USEPA regarding proposed particulate matter standards. 

Subsequent to these discussions and reviews, USEPA established PM2.5 standards of 35 )lgfmJ
, 

24-hour average concentration, and 15 Ilg/mJ, annual average concentration. USEPA also 
confirmed the national PM,o standards of 150 IlgfmJ, 24-hour average, as providing an 
adequate margin of safety for limiting exposure to larger particles. The annual standard of 50 
119fmJ has been deleted by USEPA The recommendations for new PM2.5 standards and for 
maintaining the PM1Q standards were released in a staff report that presents the conclusions of 
the USEPA and of the CASAC review committee, 

Several studies that USEPA relied on for its staff report have shown an association between 
exposure to particulate matter, both PM, o and PM2.5, and respiratory ailments or cardiovascular 
disease. Other studies have related particulate matter to increases in asthma attacks. In 
general, these studies have shown that short-term and long-term exposure to particulate matter 
can cause acute and chronic health effects. PM2.5 , which can penetrate deep into the lungs, 
causes more serious respiratory ailments. 

Nitrogen Dioxide and Sulfur Dioxide-Nitrogen dioxide (N02) and 802 are two gaseous 
compounds within a larger group of compounds, NO~ and 80~, respectively , which are products 
of the combustion of fuel. NOx and SOx emission sources can elevate local N02 and SO .. 
concentrations, and both are regional precursor compounds to particulate matter. As described 
above, NO~ is also an OJ precursor compound and can affect reg ional visibility. (Nitrogen 
dioxide is the "whiskey brown-colored" gas readily visible during periods of heavy air pollution.) 
Elevated concentrations of these compounds are associated with increased risk of acute and 
chronic respiratory disease. 
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S02 and NO" emissions can be oxidized in the atmosphere to eventually form sulfates and 
nitrates, which contribute to acid rain. Large power plants with high emissions of these 
sUbstances because of the use of coa l or oil are subject to emissions reductions under the 
Phase I Acid Rain Program of Title IV of the 1990 eAA Amendments. Power plants, with 
individual equipment capacity of 25 MW or greater that use natural gas or other fuels with low 
sulfur content, are subject to the Phase II Program of Title IV. The Phase II program requires 
plants to install GEMS in accordance with the Code of Federal Regulations (40 CFR Part 75) 
and report annual emissions of SOx and NOl(o 

Lead-Gasoline-powered automobile engines used to be the major source of airborne lead in 
urban areas. Excessive exposure to lead concentrations can result in gastrointestinal 
disturbances, anemia, and kidney disease, and, in severe cases, neuromuscular and 
neurological dysfunction. The use of lead additives in motor vehicle fuel has been eliminated in 
California, and lead concentrations have declined substantially as a result. 

Table 4.7-16 presents the current attainment and/or non attainment designations for San Diego 
County (and the Project area). 

Table 4.7-16 SOAPeD Attainment Status List ing 

Pollutant Federal Status StaJe Status 

Ozone Nonattainment· Nonattainment 

PM 1olPM,.5 Attainment Nonattainment 

CO Attainment Attainment 

NO, Attainment Attainment 

SO, Attainment Attainment 

Lead Attainment Attainment 

(Votes. 
• Federal Ozone Status Ranking'" "basic," but"ln June of 2011 the SOAPeD eKpects the ranking to be upgraded to ~serious," 

Air quality monitoring data from several sites surrounding the proposed Project site are 
summarized in Table 4.7-15. Data from these sites (primarily SO-Overland Avenue) were used 
to establish the background levels in Table 4.7-17 , and were used in the air quality impact 
analyses that follow: 

Table 4.7-17 Air Quality Summary for Most Recent 4 Years1 

Pollutant Site 
Average 

2:007 
Time 

Ozone, ppm EI Cajon 1 h' .11 

Del Mar .11 

Escondido .094 

Alpine .134 

50-Overland .088 

Ozone, ppm EI Cajon 8 h' .073 

Del Mar 14 t~ maKj .072 

Escondido .075 

Alpine .086 

SO-Overland .076 

4.7-29 

2008 

.107 

.097 

.116 

.139 

.100 

.093 

.078 

.098 

.109 

.093 

2009 2010 

.098 .102 

.097 .085 

.093 .105 

.119 .105 

.105 .100 

.082 .078 

.084 .072 

.080 .084 

.097 .088 

.082 .073 
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Pollutant Site 
Average 

To";; 2007 200.8 2009 2010 

PM w, Ilg/m
j 

EI Cajon 24 hr 61 40 55 41 

68 .2 73 _42 

65 4] 50 33 

PM10• Ilg/m' EI Cajon lAM " " 25 21 
24 25 25 21 

5D·C " 24 25 19 

PM l .51 Ilg/m~ EI Cajon 2".~: 
., 30: 56.5 " ,'0 pcu l 124 44 78.3 48,4 

50·( 31 27.2 25.1 18.7 

PM1.5, Ilg/m~ EI Cajon Annual AM 12.8 13,4 10.8 

13.3 13 13 

50·( 10 12 10.5 8.7 

I CO, ppm , I 8 hr 3.2 2.8 3.24 2.46 

I CO. ppm ; 1 he 5.2 4.6 NO NO 
N021 ppm EI Cajon 1 hr' .065 

~ 
.054 

~ 50·' .08, .06 
; .072 .073 .073 .064 

Alp;ne .057 .042 .056 .052 

N0 21 ppm EI Cajon Annual .015 .016 .014 .013 

.015 .014 .0]4 .013 
; .016 .018 .016 .014 

Alp;ne .0lD .008 .008 .007 

S02. ppm San Diego Annual 
.003 .001 .000 

S02, ppm San Diego 24 hr 
.006 .007 .006 .002 

S02, ppm San Diego 3 hr 
.010 .014 NO NO 

150" ppm San Diego 1 hr 
.018 .019 NO NO 

Notes: 
I Data from USEPA AIRS, San Diego SOAPCD, CARS ADAM (CARB 2011b). 

1 98'h percentile is the correct value to be used for federaL The 98th percentile background value Is 104 I-\il/m). 
l (CARB 2009; CARB 2011b; SOAPCD 2007; 2009.) 

Table 4.7-18 shows the background air quality values based upon the data presented in 
Table 4.7-17. The background values (primarily SO-Overland) represent the highest or average 
values reported for the site during any single year of the most recent 3-year period (2008-201 0). 
Appendix F.2 presents the background air quality data summaries. 

Table 4.7-18 Estimated Background Air Quality Values 

Pollutant'and Averaging Time 

Ozone 1 Hour 

Ozone 8 Hour 

PM IO - 24 Hour 

PM 10 - Annual 

PM1.5 24 Hour 

4.7-30 

BacRgrouna Value 

0.105 ppm (210 I-Ig/m 1 
0.093 ppm (182.5 I-Ig/m~) 

5OI-lg/m' 

251-1g/m3 
23.6671-1g/m 
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Pollutant and Averaging Time Background'Value 

PM1.5 - Annual 12/-1g/m 

CO 1 Hour 4.6 ppm (5290 J,lg/m ) 

CO 8 Hour 3.24 ppm (3600 J.lg/m~) 

N02 -1 Hour (based on 981n percentile 
0.0553 ppm (104 Ils/m 3

) 
data analysis) Federal 

NO, 1 Hour (based on 1'1 high data analysis) State 0.073 ppm (137.5/-1s/m ) 

N02 -Annual 0.014 ppm (26.4 j.lg/m ) 

S0, 1 h, 0 .019 ppm (49.8 J.lg/m ) 
S0, 3 h' 0 .014 ppm (36.4 j.lg/ml) 

Sal - 24 Hour 0.007 ppm (18.4 J.lg/m~) 

501 ,- Annual 0.003 ppm (7.91lg/m ) 

Table 4.7-19 -summarizes the federal permitting criteria and applicable evaluation thresholds. 

Table 4.7-19 Federal Program Eva luation Data 

Major Source NMQS 
PSO Inuements, Signltk.1II Significant 

Rqul.ted 
Averaging 

Stand.rd m' Emissions Impact 

Pollutant 
Thresholds, tpy TIm. 

,,~ Prim, Seconda Arel Cla .. lflcatlonl Increase Le .... ls 

NAA 
Pilrlod 

m' m' m' '" eo' • , 
" '" 

100/70 
24 h. • '" · m · , 

" '" 
, 

'"- 250/100 

" " " Annual • · · · · • , 
24 hr , " · " · , , 

" " 
U 

'"" 250/100 '" , 0.' Annll81 • " · " · , • n, '" " · · · 7.S" 

'"' • · · "''' '" " m '" " " >D, 250/100 "'" '" >8, 24 hr • "0 · , 
" 

, 
Annual • " " 

, 20 " 
, 

250/100 '"' '" '"' '" 
,., 

NO, '" Annual f '" " '00 " B " " , 
O.ont 250/100 

100/50/ ,", h '" " '" " · · · 40/25/ . 
l S/lO '" '", • 40.000 35,000 · · · 2,000 

CO 250/100 lOa/50 '00 'h, • 10.000 '.000 · · · "" 
Lnd 250/100 '00 

Ca lenda r , '-, ,., 0' · · · "', 
'" 250/100 . of. · · · " NQte$. 

a, 99'" percentile, 3 yr average 
b. Annual arithmetic mean, 3 Vr average 
c. 9S"" percentile, 3 vr average 
d. Annual arithmetic mean (single or multiple monitors), 3 yr average 
e. Not to be exceeded more than once per calendar vear 
f. Annual arithmetic mean 
g. 99'" percentile, 3 yr ave rase, 1 hr daily maximums 
h. 3 yr average of 4'" highest daily maximum B hr concentration 
I. Ma~jmum quarterly arithmetic mean 
j. 9S'" percentile, dailv 1 hr maximums 
k. Standard will be revoked on August 3, 2011 

4. 7.5.7 Engine Load Screening and Refined Impact Analysis 

Facility sources, including the fuel gas heaters and emergency fire pump diesel engine, were 
modeled in the analysis for comparisons with Significant Impact Levels (SILs) and 
CAAQSfNAAQS, as necessary. 
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4.7 Air Quality 

Operational characteristics of the engines, such as emission rate, exit velocity, and exit 
temperature vary by operating load and ambient temperature. A screening modeling analysis, 
using AERMOD and 3 years of hourly meteorology (2003-2005) was performed for the 
100 percent load, 75 percent load, and 50 percent load conditions in order to determine the 
engine operating condition that will result in the highest modeled concentrations for averaging 
periods of 24 hours or less. These conditions were considered for three ambient temperature 
conditions: 35°F (a cold winter day), 64°F (annual average day), 70°F, 81 °F (an average 
summer day), and 95°F (a hot summer day). The 64°F condition was assumed to represent 
annual average conditions. As such, no screening analyses were performed for annual average 
concentrations, which were modeled later for the 64°F case at 100 percent load, which is the 
typical operating scenario. 

The results of the load screening analysis are listed in Appendix F.2. The screening analysis 
shows that the worst-case load and ambient temperature condition is 100 percent load at 70°F 
for short-term 802 and N02 impacts, and 50 percent load at 81°F for short-term CO and PMlO12.5 

impacts. The worst case stack parameters associated for each pollutant and averaging period , 
based upon the screening analysis, were used in the refined Impact analysis. 

For the startup modeling analyses, all 11 engines were assumed to startup or shutdown 
simultaneously within the same hour. For longer averaging periods such as the 3-hour, 8-hour, 
and 24-hour averaging times, multiple startups/shutdowns along with full load operation for all 
engines were modeled in order to calculate the worst-case impacts. Start-up and shutdown 
engine NOl(. CO, and S02 emissions were modeled with worst case stack characteristics based 
on pollutant from the load screening analysis. For 24-hour PM 1012.5 and 24-hour 802 averages, 
the startup and shutdown emissions were automatically included in the regular modeling 
analyses. 

Detailed emission calculations for all averaging periods are included in Appendix F .1. 

The worst-case modeling input information for each pollutant and averaging period are shown in 
Table 4.7-20 for normal operating conditions and engine startup/shutdown conditions. 
As discussed above, the combustion engine stack parameters used in modeling the impacts for 
each pollutant and averaging period reflected the worst-case operating condition for that 
pollutant and averaging period identified in the engine load screening analysis. Stack 
parameters associated with operation at 100 percent load at the average temperature of 64°F 
were used in modeling annual average impacts. 

Table 4.7-20 Stack Parameters and Emission Rates for Refined AERMOD Modeling 

Stack Parameters 

Equipment! Stack Stack Stack 
Input Oata Height Oiameter Temp. 

1m) 1m) Ideg ~) 

veraging Period: l·hour for Normal Operating Conditions 

Engines (each) - S02/NOX 30.48 1.219/1.2192 663.150 

Engines (each) - CO 30,48 1.2192 712 .039 

Fire Pump Englne
b 9.144 0.1016 833.150 

4.7·32 

Ei1haust 
Velocity 

meters per 
second (m1s) 

24.983 

14.771 

43 .077 

Emission Rates (g!s)a, 

N0x SO, «) PM 1O/2.li 

OJ659 0.03226 ", 0/' 
,I, ,I, 0.19706 "', 

0.1121 2.646E-4 0.04032 ", 
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Stack Parameters Emission Rat~(g/s)a 

Equipment/ Stack Stack Stack 
Exn<\ust 

Input Data Height Diameter Temp, 
Velocity 

NOx SO, <0 PM10lu 
meters per 

(m) (m) (deg K) I Second {n:J/sl 

Fuel Gas Heater 9.144 0.5969 819.261 3,783 0.0243 3.024E-4 0.04536 0" 
Warm Start Heater 9.144 0,5969 819.261 3.783 0.0243 3.024E-4 0,04536 "', 

veraging Per iod: 3 hours for Normal Operating Conditions 

Engines (each) 30.48 1.219 663,150 24,983 0/, 0.03226 0" 0" 
Fire Pump Engine 9.144 0,1016 833.150 43.077 0', 8.820E-5 0', "', 
Fuel Gas Heater 9.144 0.5969 819.261 3.783 "', 3.024E-4 0" "', 
!warm Start Heater 9.144 0,5969 819.261 3.783 "', 3.024E-4 0" "', 

veraging Period: 8 hours for Normal Operating Conditions 

Engines (each) 30.48 1.2192 712.039 14.771 0" 0" 0.19706 0'. 
Fire Pump Engine 9.144 0,1016 833.150 43.077 0" 0" 5.04E-3 0'. 
Fuel Gas Heater 9.144 0.5969 819.261 3.783 0'. 0" 0.04536 0'. 
Wa rm Start Heater 9.144 0,5969 819.261 3.783 0'. 0" 0 ,04536 "', 

veraging Period : 24 hours for Normal Operating Conditions 

Engines (each) SO, 30.48 1.219 663.150 24.983 0'. 0.03270 0" 0" 
Engines (each) PM 30.48 1.2192 712.039 14.771 0', 0', 0" 0.1967 

Fire Pump Engine 9.144 0.1016 833.150 43.077 0" 1.1025E-5 0" 1.575E-4 

Fuel Gas Heater 9.144 0.5969 819.261 3.783 0" 3.024E-4 0" 3.528E-3 

Wa rm Start Heater' 9.144 0.5969 819.261 3,783 "', 3.024E-4 "', 3.528E-3 

veraging Period : Annual for Normal Operating Conditions' 

Engines (each) 30.48 1.2192 663.706 25.009 0.1147 0.0150 0" 0.0862 

Fire Pump Engine 9.144 0.1016 833,150 43.077 6.6567E-4 1.5707E-6 "" 2.2438E-5 

Fuel Gas Heater 9.144 0.5969 819.261 3.783 0.0117 1.4609E-4 0" 1.7044 E-3 

Warm Start Heater 9,144 0.5969 819,261 3.783 0.0137 1.7012E-4 0'. 1.9847E-3 

veraging Period: l-hour for Engine Start-up/Shut down Conditions 

Engines (each) - S02/NOx 30.48 1.219/1.2192 663,1 50 24.983 1.195740 0 ,04284 0" 0" 
Engines (each) - CO 30.48 1.2192 712.039 14.771 0'. 0" 1.69344 0" 
Fuel Gas Heater 9.144 0.5969 819.261 3.783 0.024318 3.024E-4 0.04536 "', 
!warm Start Heater 9.144 0 .5969 819.261 3.783 0.024318 3.024E-4 0.04536 0" 

veraging Period: 3-hour for Engine Start -up/Shutdow n Conditions 

Engines (each) 30.48 1.219 663.150 24.983 0" 0.03343 0" 0', 
Fire Pump Engine 9.144 0.1016 833.150 43,077 0'. 8,820E-5 0" 0'. 
Fuel Gas Heater 9.144 0.5969 819.261 3.783 0" 3,024E-4 0" 0" 
lWarm Start Heater 9.144 0.5969 819.261 3.783 "'. 3.024E-4 0" "" ve raging Period: 8 hours for Engine Sta rt-up/Shutdown Conditions 

Engines (each) 30.48 1.2192 712.039 14.771 0" 0'. 0.39989 0', 
Fire Pump Engine 9.144 0.1016 833.150 43.077 0" "', 5.04E-3 0" 
Fuel Gas Heater 9.144 0.5969 819.261 3.783 "', 0" 0.04536 0" 
lWarm Start Heat er 9.144 0.5969 819.261 3.783 0" 0" 0.04536 0" 
Notes. 

Modeled emission rates based on estimated hours of operation (see Appendix F.I). 
Due to infrequent operations of firepump testing. the firepump engine is not Included In the 1-hour NO~ modeling for NAAQS 
assessment based on USEPA guidance. 
Annual averaging periods include startup/shutdown emissions, where applicable. 
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4.7.5.8 Normal Operations Impact Analysis 

AERMOD was initially used in order to determine the magnitude and location of the maximum 
impacts for each pollutant and averaging period for comparison with the SILs. Table 4.7-21 
summarizes maximum modeled concentrations for each criteria pollutant and associated 
averaging periods. In order to assess the significance of the modeled concentrations, the 
maximum first high concentrations were compared to the Class II PSD SILs. The SILs were 
exceeded for the following pollutants and averaging periods: 1-hour N02, 24 hour PM,o and 
PM2.5 , annual PM2.5 , and 1-hour S02. 

Based on the locations of the maximum impacts, several refined 20-meter resolution receptor 
grids were developed. The refined receptor grids were prepared for the following pollutants and 
averaging periods: 

• 1-hour NOz startup and commissioning (federal and state standards) 

• 1-hour NOz base load operation (federal standard) 

• 24-hour S02, PM,o, and PMZ.5 base load operation (federal and state standards) 

• 8-hour CO startup (state standard) 

• 1- and a-hour co commissioning (state standard) 

• Annual S02, PM,o, and PMZ.5 (federal standard) 

The results of the refined grid modeling are presented in Table 4.7-21 as well as Table 4.7-24 
(startup and shutdown impacts) . Commissioning impacts are delineated in the text below. Thus, 
comparisons with the appropriate SILs and state and federal ambient air quality standards were 
all based on 20-meter receptor grids in order to calculate the maximum impact from the 
proposed Project. 

The AERMOD results for the refined grid indicate that the "Project-only" PM2.5 24-hour 
concentration could exceed the available PMZ.5 increment. If the background concentration were 
added to this modeled impact, the result would also exceed the 24-hour NMOS. Additionally, 
the Project-only 24-hour PM,o concentration exceeds the 24-hour SIL, which could trigger PM 
offset requ irements as per SDAPCD Rule 20.2. All of these modeled locations where 
concentrations were predicted in excess of the relevant increment, NMOS or SIL were located 
in the complex terrain surrounding the Project site. To provide a more accurate estimate of the 
Project's potential impacts in this complex terrain, the CTSCREEN model was used to model 
the Project's impacts at these locations. The use of CTSCREEN and the results are discussed 
in more detail below. The results of the CTSCREEN modeling, which are shown in parentheses 
in Table 4.7-21 below, clearly demonstrate that the 24-hour PMZ.5 NMOS and increment will 
not be e)(ceeded and that the 24-hour PM,o SIL will also not be exceeded. 
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Table 4.7-21 Air Quality Impact Summary fo r Normal Operat ing Condit ions 

Maximum 
Class" Ambient 

P.ollutant 
Avg. 

Concentration 
Background Total Significance Air Quality 

Period 
(""g/m

3
) 

(I'8/m' ) (I'8/m') l evel CAA(;tSjNAAQS 

(1'8/",') (~g/m3) (I'8/m' ) 

I-hou r 
132.4 

(included by 
132.4 7.5 188 -

Federal AER MOD) 

NO l " I -hour 
265.3 

(included by 
265.3 339 - -

State AER MOD) 

Annual 0.91 26.4 27.3 1 57 100 

24-hour 
21.9 

71.9 5 SO 
(3 .77)" 

SO 150 
PM 10 

Annual 0.74 25.0 25 .7 1 20 . 

24-hour 
18.3 42.0 

1.2 
(3.77)· 

23.7 - 35 
PM l .5 (27.5) · 

Annual 0.74 12.0 12.7 0.3 12 15.0 

I -hour 261.2 5290 5551 2000 23,000 40,000 
CO 

8-hour 58.4 3600 3658 sao 10,000 10,000 

1-hour 18.5 49.8 68.3 7.8 655 196 

3-hou r 9.0 36.4 45.4 25 - 1,300 
so, 

24-hour 3.0 18.4 21.4 5 105 365 

Annua l 0.13 7.9 8.0 1 - 80 

Nore5 
Ambient Ratio Method (ARM) used for annual NOl impacts with 75 percent ra tio and Owne Limiting Method (OlM) used for 1-hour NO, 
impacts, with Kearny Mesa NO, background Inc(uded In the modeling results (USEPA-defaul t 2008-2010 hourly-seasonal bac~grOllnd used 
for 1-hour federal NMQS and SOAPCD-provided 2003-2005 hourly NO, concurrent wi th meteorological data used for l ·hour state CMQS. 
The I ·hour Si l is an in terim value. 

· The maximum modeled 24-hour PMllI and PM,.!> impacllocations were remodeled with CTSCRH N. 

Based on the above modeling results , emissions from the proposed Project will not significantly 
affect the attainment status of the airshed, cause any new exceedances or consume excess 
increment. 

4.7.5.9 Commissioning Impacts Analysis - Power Cycle Engines 

There are several scenarios that are possible during commissioning , which are expected to 
result in NOl(, CO, and vac emissions that may be greater than during normal operations. 
(During commissioning, fuel related emissions such as 802 and PM t0f2.5 are expected to be no 
greater than full load operations.) Typically , these commissioning activities occur prior to the 
installation of the abatement equipment, e.g. , 8CR and oxidation catalyst, while the engines are 
being tuned to achieve optimum performance. During engine tuning, NO~, CO, and VOC 
emission control systems would not be functioning. 

For the purposes of air quality modeling, N02 and CO impacts could be higher during 
commissioning than under other operating conditions already evaluated. Likewise, while 
undergoing equipment commissioning, although natural gas will be the sole fuel fired during 
commissioning, PM1012.5 impacts also could be higher during commissioning than under other 
operating conditions already evaluated. 
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The commissioning activities for each engine are expected to consist of several phases. Though 
precise emission values during the phases of commissioning cannot be provided, given the 
consideration for contingencies during shakedown , the emissions profile during expected 
commissioning-period operating loads are estimated as follows in Table 4.7-22. The engine 
manufacturer provided ppm values at 15 percent O2 , by volume dry, for a 20V34SG engine 
rated at 73 MMBtu/hr. These values were used to recalculate potential emissions for the 
20V34SG-C2 engine rated at 80.18 MMBtu/hr. These revised commissioning emissions were 
modeled to determine their impacts. 

Table 4.7-22 Commissioning Emissions Used for Modeling Analysis for Each lean Burn Engine at 
Four Load Points 1 

Pollutant 100% 90% 75% 50% 

NO, 
120 ppm 120 ppm 110 ppm 100 ppm 

35.44Ibs/h r 31.90Ibs/hr 24.37Ibs/hr 14.77lbs/hr 

CO 
260 ppm 260 ppm 300 ppm 400 ppm 

46.74 Ibs/hr 42.07Ibs/hr 40.45 Ibs/hr 35.96Ibs/h r 

PM1C/B 
25 mg/Nm 25 mg/Nm 30 mg/Nm 40 mg/Nm 
3.86 Ibs/hr 3.47Ibs/h r 3.47Ibs/hr 3.09 tbs/hr 

Notes: 
1 Concentra tion emissions in ppm al\d mg/normal cubic meter (Nml) are based on 15 percent Oz. by volume, dry, as 

provided by engine manufacturer. 
2 Hourly emission values were revised based on standard F·tactor calculations. See Appendhc. F.l . 

Each engine's commissioning period (prior to catalyst loading), is expected to consist of the 
following phases: 

• Initial load testing and checkout of an engine (typical for all 11 engines) - Two to 
four operating days of unsynchronized operation, for approximately 2 to 4 hours per day, 
followed by approximately an average of 1 to 2 days per engine of low load checkout 
(low load checkout also is estimated at approximately 2 to 4 hours per day). The 
average operating load for this initial load testing is expected to be 5 to 10 percent, 
based on a range of 0 percent and 10 percent load. 

• Initial tuning - Fifteen to thirty operating days of testing and tuning at various loads and 
up to full load per engine for not more than an average of 8 operating hours per day. The 
average operating load is expected to be 75 percent, based on a typical commissioning 
range of 50 percent and 100 percent load. Upon completion of this phase, the SCR and 
the oxidation catalyst will be loaded (about 50 to 80 operating hours after first fire of a 
given engine). 

• Final tuning - Fifteen to thirty operating days of SCR and oxidation catalyst tuning and 
pre~witness testing performance verification at an average of not more than 10 to 12 
hours per day. The average operating load is expected to be 75 percent, based on a 
range of 50 percent and 100 percent load. 

During the commissioning period , multiple engines will be undergoing various phases of 
commissioning at the same time. Not all 11 engines will begin commissioning on the same day, 
however; typically , three engines will be tested concurrently. Although the final sequencing and 
schedule of commissioning for the 11 engines is not final , the following presents a general 
description. of the worst-case scenario during commissioning for each pollutant: 

4.7-36 Quail Brush Generation Project 
Application for Certification 



4.7 Air Quality 

• NO~ - Worst-case commissioning emissions occurs at 100 percent load 

• CO - Worst-case commissioning emissions occurs at 100 percent load 

• PM1012.5 - Worst-case commissioning emissions occurs at 100 percent load 

The calculation methodology for commissioning emissions is presented in Appendix F.1 

As discussed above and presented in Appendix F,1 (Le. , emission calculation methodology) and 
Appendix F.2 (Le. , air quality modeling support information), there are several potential 
scenarios under which NO:o;, CO and PM10 impacts could be higher than under other operating 
conditions already evaluated. 

Under these scenarios, the maximum emission impacts during commissioning with AERMOD 
modeling analysis, when added to background, are as follows: 

NOx emissions can be conservatively estimated to be 35.44 Ib/hr per engine with three engines 
operating at 100 percent load. The maximum 1-hour federal N02 impact during commissioning 
was conservatively calculated to be 160.14 IJg /m. 3 The maximum 1-hour state N02 impact 
during commissioning is 223.39 IJg/m3. CO emissions can be conservatively estimated to be 
46.74 Ib/hr per engine with three engines operating at 100 percent load. 

The maximum 1-hour and 8-hour CO impacts during commissioning were calculated to be 
1,347.8, IJgfm3 and 373.7 J.Jgfm 3

, respectively. With the maximum background 1-hour and 8-hour 
CO concentratiOn of 5,290 ~g/m 3 and 3,600 IJg/m3 the maximum total impacts would be 6,637.8 
IJg/m 3 and 3,973.7 IJg/m3, respectively. These impacts are each below the state and federal 
standards for CO. 

PM'0I2.5 emissions can be conservatively estimated to be equivalent to 3.86 Ib/hr per engine with 
up to three engines operating at 100 percent load. Modeling was not performed for PM1OI2.5 

commissioning impacts as the worst-case commissioning event wou ld only occur for up to 
8 hours per day. Normalizing the 3.86 Ib/hr per engine for three engines over 8 hours results in 
emissions that are less than 11 engines at full load for 24 hours. Thus, the maximum 24-hour 
PM'0I2.5 impact during commissioning would be less than base load. 

4.7.5.10 Start-up and Shutdown Impacts Analysis 

Start-up and shutdown activities typically affect emissions of NOx and CO. (During startup, 
PM,oIPM2.5, and S02 emissions are expected to be no greater than for full-load operations.) 
A separate modeling assessment for startup emissions is presented as the startup emissions by 
themselves are greater than the worst-case hourly emissions. Modeling was performed with 
AERMOD as discussed previously for 1-hour and 8-hour CO, 1 and 3 hour 802, and 1-hour 
N02 concentrations. CO and NOx emissions for 1-hour averaging times were modeled for one 
cold startup period, assumed to occur for the entire hour. CO emissions for 8-hour averaging 
times were modeled assuming one cold startup and one warm startup during the 8-hour period. 
The PM1012.5 and S02 emissions for 24-hour averages already contain the startup/shutdown 
emissions for the worst-case day. It was assumed that both fuel heaters were operational during 
the engine startup. It was also assumed that all 11 engines would be simultaneously started 
during the same hour. These emissions and stack characteristics are shown in Table 4.7-20 
above. The initial maximum startup impacts for 1-hour N02 (both federal and state) and 8-hour 
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CO occurred in 50-meter intermediate grids. Thus, 20-meter resolution refined receptor grids 
were developed around the N02 and CO startup locations. 

Table 4.7-23 presents a summary of the startup and shutdown emission estimates for the 
engines. Appendix F.1 presents more details with regards to startup/shutdown emissions and 
assumptions. 

Table 4.7-23 Plant Startup/Shutdown Emission Rates for Each Engine for the QBGP 

Scenario Ne, fO vae PM1012.5 sax 
Cold Start, Ib/event 8.82 12.57 6.614 1.54 0.137 

Warm Start, Ib/event 2.43 1.322 1.764 1.54 0.07 

Shutdown, Ib/event 0.2 0.31 0.34 0.35 O.OS 

Hourly Based Emissions Estimates for Startup and Shutdown Events 

Cold Start, Ib/hr 9.48 13.35 7.41 2.23 0.27 

Warm Start, Ib/hr 3.42 2.50 2.95 2.57 0.26 

Shutdown, Ib/hr 1.33 1.65 1.70 1.53 0.27 

Notes: 
Estimates based on startup/shutdown data supplied by engine manufacturer. 
Cold start sequence is 30 minutes, while a warm start sequence is 15 minutes or less. Time required for control systems 
to reach full abatement efficiency. The remaining part of the cold or warm startup hour would be at steady state, full 
control levels. 
Shutdown is 8.S minutes. The remaining part of the shutdown hour would be at steady state, full control levels. 

Table 4.7-24 presents the results of the startup/shutdown modeling. CO concentrations due to 
startup/shutdown conditions are less than the Class II significance levels and modeled 1-hour 
NOx impacts are less than the 1-hour state and federal standards. 

Table 4.7-24 Startup and Shutdown Modeling Results 

Class II Ambient 

Avg. 
Maximu m 

Background Total Significance Air Quality 
Pollutant C:,oncentratio_n. 

Period' I. gf m' ) 
(jJ.g/ m3

) II'8/. m' ) level eAA0.S/NAAo.S 
I,,"-,m' ) 'IURI m'.) rli2' m'i 

I -hour 
182.7 

(i ncluded by 
182.7 7.5 - 188 

NO," 
Federal AERMOD) 

I -hour (included bV 
229.8 229.8 . 339 . 

State AERMOD) 

1-hour 1363 5290 6653 2000 23,000 40,000 
CO 

a-hour 95.7 3600 3696 500 10,000 10,000 

1-hour 24.6 49.8 74.4 7.8 655 196 
so, 

3-hour 9.3 36.4 45.7 2S 1,300 -
Notes: 
• Ozone limiting Method (OLM) used for I -hour N01 impacts, with Kearny Mesa N01 background included in the modeling 
results (U5EPA-default 2008-2010 hourly-seasonal background used for I-hour federal NAAQS and SDAPCD-provided 2003-
2005 hourly N01 concurrent with meteorological data used for I-hour state CAAQS. 
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Fumigation Analysis 

Fumigation analyses with the USEPA Model SCREEN3 (version 96043) were conducted for 
inversion breakup conditions based on USEPA guidance given in Screening Procedures for 
Estimating the Air Quality Impact of Stationary Sources. Revised (USEPA-454/R-92-019) 
(USEPA 1992b). The worst-case stack parameters identified in the screening analysis for the 
engine stacks for 1-hour CO averaging times were modeled. Shoreline fumigation impacts were 
not assessed. 

An inversion breakup fumigation impact was predicted to occur at 4,842.35 meters from the 
engine stacks. These results are predicted to occur by SCREEN3 for rural conditions of F 
stability and 2.5 m/s wind speeds at the stack release heights. No inversion breakup fumigation 
impacts are predicted by SCREEN3 for the short fire pump engine and heater stacks. Since the 
site vicinity is rural in nature, there was no need to adjust fumigation impacts for urban 
dispersion conditions. One-hour averaging times were evaluated first (fumigation impacts are 
generally expected to occur for 90 minutes or less) . 

For total facility inversion breakup fumigation impacts, maximum SCREEN3 impacts under rural 
conditions for all SCREEN3 meteorological combinations were determined for the other sources 
at the inversion breakup distances. These impacts were combined with the fumigation impact as 
shown in the following table. These maximum 1-hour total fumigation impacts are less than the 
SCREEN3 maxima predicted to occur under normal dispersion conditions for CO and NO~. 

Since one-hour fumigation impacts are less than the maximum overall SCREEN3 one-hour 
impacts for these pollutants, no further analysis of additional short-term averaging times 
(3 hours, 8 hours, or 24 hours) is required as described in Section 4.5.3 of Screening 
Procedures for Estimating the Air Quality Impact of Stationary Sources, Revised (USEPA-
454/R-92-019) for CO and NOx. It should be noted that the maximum 1-hour total fumigation 
impacts for all pollutants (NOx, CO, and S02) are expected to be less than the maximum 1-hour 
AERMOD facility impacts as shown in Table 4.7-25, so the refined analysis impacts are 
conservative. 

For the S02 impacts , where 1-hour fumigation impacts were greater than 1-hour SCREEN3 
impacts, 3-hour and 24-hour fumigation impacts were calculated assuming 90-minutes of 
persistence of fumigation at the fumigation impact location (maximum SCREEN3 impacts under 
normal conditions at the fumigation impact location for the balance of the 3-hour or 24-hour 
period were assumed). The USEPA averaging time ratios of 0.9 and 0.4 were applied to 
SCREEN3 results for 3-hour and 24-hour averaging times, respectively , for the engines and 
heaters. Since the firepump only operates for 1-hour per day (at most and if at all) , 1-hour 
firepump impacts were divided by 3 and 24 to obtain impacts for 3-hour and 24-hour averaging 
times, respectively. This gives 3-hour and 24-hour S02 fumigation inversion breakup impacts of 
1.49 and 0.44 jJg/m3, respectively . The comparable maximum 3-hour and 24-hour SCREEN3 
impacts under normal dispersion conditions for S02 were 1.98 and 0.87 jJg/m3

, respectively, at 
the engine maximum impact location. These impacts are also less than the AERMOD refined 
model ing analysis results of 9.0 and 3.0 \Jg/m3 for S02 for 3-hour and 24-hour averaging times, 
respectively. 
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Table 4.7-25 Fumigation Impact Summary 

Engine Heater Firepump Total Facility Maximum 
Pollutantf AERMOO 

Average Time 
Impacts Impacts Impacts Impact 

Impact 
(lJg/ml

) (lJg/m3
) (lJg/m3

) (lJg/m J
) 

(lJg/m J
) 

Engine Inversion Breakup Location (4842 meters) 

N02 1-hour 11.644 1.970 5.866 19.480 76.44" 

CO 1-hour 13.832 3.677 2.110 19.619 261.2 
S02 1-hour 2.265 0.025 0.014 2.304 18.5 

Engine SCREEN3 Max. Location/Normal Dispersion (777 meters) 
N02 1-hour 10.921 4.293 24.158 39.372 76.44" 

CO 1-hour 12.973 8.014 8.689 29.676 261.2 
802 1-hour 2.124 0.053 0.057 2.234 18.5 

Heaters SCREEN3 Max. Location/Normal Dispersion (32 meters) 

N02 1·hour 0.000 57 .348 306.481 363.829 76.44-

CO 1-hour 0.000 107.050 110.235 217.285 261.2 
S02 1-hour 0.000 0.714 0.723 1.437 18.5 

Firepump Engine SCREEN3 Max. LocationfNormal Dispersion (28 meters) 

NO.1-hour 0.000 57.056 320.942 377.998 76.448 

CO 1-hour 0.000 106.505 115.436 221 .941 261 .2 

S021-hour 0.000 0.710 0.758 1.468 18.5 

Noles: 
• AERMOD N02 impact (rather than NOx) based on Ozone Limiting Method (Le., A£RMOD NOx impacts would be 
e.xpecled 10 be higher than the SCREEN3 impacts shown above). 

4.7.5.11 Significant Impact Levels 

PSD Source Impact Analysis. Under USEPA's PSD regulations, an applicant must conduct a 
"source impact analysis," which demonstrates that Kallowable emission increases from the 
source in conjunction with all other applicable emissions increases or reductions (including 
secondary emissions), would not cause or contribute to air pollution in violation of: (1) Any 
NMQS in any region; or (2) Any applicable maximum allowable increase over the baseline 
concentration in any area." 40 CFR § 52.21(k). 

Subparagraph (1) is required to ensure that the source's emissions will not cause a violation of 
the NMOS, which, in this case, consist of the 24~hour and annual PM10 and PM2.5 standards 
and the 1-hour and annual N02 standards. Subparagraph (2) is the uincrement consumption 
analysis,n which ensures that, in those locations currently meeting the federal NMOS (Le., 
those deemed "attainment" or ~unclassifiablen ) , the concentration of a given pollutant cannot 
increase by an amount greater than the "maximum allowable increase" specified by the CM 
and/or the PSD regulations for the particular pollutant. 

USEPA has recently promulgated the final SILs and PSD increments for PM2.5 . USEPA has also 
recently proposed draft 1-hour N02 SILs but has not yet proposed a PSD increment. 
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Role of Signifi cant Impact levels. For purposes of the PSD program, USEPA has 
traditionally applied SILs as a de minimis value, which represents the offsite concentration 
predicted to result from a source's emissions that does not warrant additional analysis or 
mitigation. 

If a source's modeled impact at any offsite location exceeds the relevant SIL, the source owner 
must then conduct a ~ multi-source" (or "cumulative-) air quality analysis to determine whether or 
not the source's emissions will cause or contribute to a violation of the relevant NMOS or 
applicable PSD increment. SILs have also been widely used in the PSD program as a 
screening tool for determining when a new major source or major modification that wishes to 
locate in an attainment or unclassifiable area must conduct a more extensive air quality analysis 
to demonstrate that it will not cause or contribute to a violation of the NAAOS or PSD increment 
in the attainment or undassifiable area. The USEPA considers a source whose individual 
impact falls below a SIL to have a de minimis impact on air quality concentrations. Thus, a 
source that demonstrates its impact does not exceed a SIL at the relevant location is not 
required to conduct more extensive air quality analysis or modeling to demonstrate that its 
emissions, in combination with the emissions of other sources in the vicinity, will not cause or 
contribute to a violation of the NAAQS at that location. 

The Class I and II SILs, increments, and NAAOS are presented in Table 4.7-19. 

Based on the significant major source emission rates for NO~, PM10 , and PM25, the modeled 
concentrations of these pollutants exceeded the applicable Class II SILs for 1-hour N02, 24-
hour PM10 and PM25, and annual PM2.5• thus triggering the requirements for a NAAOS and PSD 
increment analyses as appropriate. Figures F.2-9 through F.2-11 (Appendix F.2) present the 
areal extent of the SILs for 24-hour PM,o and 24-hour and annual PM 2.5. According to USEPA 
guidance, the impact area was established by taking the distance from the Project site to the 
farthest of these locations and then drawing a circle with that distance as its radius. 

The 24-hour PM10 SIL radius is 5.2 km. The 24-hour PM2,5 SIL radius is 13.8 km while the 
annual SIL radius is 4.5 km. The 1-hour N02 SIL radius is 12 km. The annual SILs for N02 and 
PM lO were not exceeded. While the 1-hour 802 interim SIL was exceeded, the Project is not a 
major source for this pollutant, thus no NAAOS or increment analyses are requi red. 

NAAQS Compliance Demonstration. To demonstrate that the emissions from the proposed 
Projects will not cause or contribute to a violation of the 24-hour PM HW2.5 NAAOS, the annual 
PM2.5 NAAQS, or the 1-hour N02 NAAOS, a multi-source cumulative modeling analysis will be 
conducted in accordance with USEPA requirements. This analysis will consider both the 
existing background concentrations, as established by ambient monitoring data,2 and the 
contribution from additional sources, which might not be reflected by the monitoring data, but 
could interact with the facility's potential impacts. Both Appendix Wand the Draft NSR 

2 See Guideline on Air Quality Models, 40 CFR Pt. 51, Appendix W (App. W), § 7.2.1.1.a. According to 
Appendix W, U[t]ypicaUy, air quality data should be used to establish background concentrations in the 
vicinity of the source(s) under consideration.· Jd. § 8.2.1 .b For comparison with the 24-hour PM2.5 
NAAOS, the background concentration is based on the average of the 98111 percentile 24-hour values 
measured over the last 3 years of available data. Jd., § 10.1.c. For the annual PM2.S NAAOS, the 
background is established by the 3-year average of the annual averages. 
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Workshop Manual require that the cumulative impacts analysis include "nearby sources, " which 
includes ~ fa]1I sources expected to cause a significant concentration gradient in the vicinity of the 
source or sources under consideration. " Appendix W further instructs that the "impact of nearby 
sources should be examined at locations where interactions between the plume of the point 
source under consideration and those of nearby sources (plus natural background) can occur. " 
Emphasizing that U[t]he number of sources is expected to be small except in unusual situations," 
Appendix W leaves identification of nearby sources to the "professional judgment" of the 
permitting agency. 

If, after adding in the background concentration, the modeled contribution from the source and 
any other modeled sources, the result is less than the relevant NMOS at all locations, then no 
violation would occur and the cumulative impacts analysis is complete. If a violation is predicted 
by the model, the source may still demonstrate that it does not "cause or contribute to" a 
violation of the NMOS by demonstrating that its own contribution is lower than the SIL at the 
particular location and time of the modeled violation. 3 This is referred to as a culpability analysis. 

The Applicant will work with the SDAPCD and USEPA Region 9 to develop a cumulative source 
inventory for N02 and PM10/2.5 and to identify nearby sources whose contribution is not already 
reflected by the background monitoring data. 

It should be noted that initial modeling analysis using AERMOO estimated Project impacts of 
18.3 119/m3 (3-year average of the first highest 24-hour impacts), which, when combined with the 
24-hour PM2.5 background of 23.7 119/m3, would indicate an exceedance of the stand'ard of 35 
Jlg/m3

. All locations where AERMOD predicted possible NMOS exceedances were plotted as 
shown in Appendix F .2, Figure F.2-12. This included all locations where the maximum modeled 
PM2.5 impact equaled or exceeded 11 .3 119/m3 (3-year average of the first highest 24-hour 
impacts), which is the concentration that, when added to the background concentration of 23.7 
Jlg/m3

, would indicate a possible exceedance of the NMOS of 35 I1g/m3
. As can be seen in 

Appendix F.2, Figure F.2-12 , these impacts occurred along the flanks of the north and south 
peaks of Fortuna Mountain . To more accurately predict the Project's actual impacts in this 
complex terrain, a more detailed modeling assessment was conducted using CTSCREEN, 
which is an EPA-approved preferred model for modeling analyses in complex terrain. See 40 
CFR Part 51, App. W. Guideline on Air Quality Models. § 4.2. 1.2. According to EPA's Modeling 
Guideline, "CTSCREEN can be used to obtain conservative, yet realistic , worst-case estimates 
for receptors located on terrain above stack height." Id. The results from the CTSCREEN 
analyses described below show that maximum 24-hour PM2.5 impacts in these complex terrain 
areas are significantly less than initially estimated by AERMOD and will not cause exceedances 
of the 24-hour PM, ., NAAQS' 

3 

4 

Draft NSR Workshop Manual, Draft October 1990, at C.52: ("The source will not be considered to 
cause or contribute to the violation if its own impact is not significant at any violating receptor at the 
time of each predicted violation.") 

These results will need to be confirmed upon completion of a cumulative impacts analysis that 
reflects the contribution from any nearby sources not already reflected by the background monitoring 
data. As indicated above, the Applicant will work with SDAPCD and USEPA Region g to develop an 
appropriate cumulative impacts inventory. 

4.7-42 Quail Brush Generation Project 
Application for Certification 



4.7 Air Quality 

CTDMPLUS Terrain Feature Process ing 

CTDMPLUS requires construction of a mathematical representation of the complex terrain being 
analyzed. For each of the complex terrain regions to be modeled, the contours of the specific 
terrain feature of interest were digitized and used as input to the FITCON and HCRIT 
processing programs. The FITCON and HCRIT programs use the digitized data to develop 
continuous contours, complete the contours and extend the contours down to the stack base, fit 
a series of ellipses to these contour data, create polynomial equations that represent the fitted 
ellipses, and format the results so CTOMPLUS can use them. Contour data were based on 7.5-
minute USGS topographic maps, and contour intervals of 100 feet or less as needed to 
accurately digitize the individual terrain features. Three primary terrain features were digitized 
as presented in Appendix F.2, Figure F.2-12. 

The RECGEN receptor utility program was used to place model receptor locations on each 
terrain feature. Receptors were placed along the digitized contours. 

CTSCREEN utilized the same PM2.5 24-hour stack parameters as determined from the engine 
load screening analysis. 

CTSCREEN Results 

CTSCREEN digitized terrain inputs were used to model the Project impacts at locations where 
AERMOO predicted possible exceedances of the 24-hour PMz.i5 NMOS maximum impacts, i.e., 
where the maximum concentration predicted by AERMOD equaled or exceeded 11 .3 jlg/m 3 (35 

- 23.7 j.1g/m\ As indicated above, all these locations occurred along the flanks of the north and 
south peaks of Fortuna Mountain. The results from the CTSCREEN analyses described above 
show that maximum 24-hour PM2.5 impacts of 3.77 ~lg/m3 in these complex terrain areas are 
much less than initially estimated by AERMOO, as shown in Table 4.7-21 , Thus, the Project by 
itself will not cause exceedances of the 24-hour PM2.5 NMQS. 

CAAQS Compliance Demonstration 

Based on the results presented in Tables 4.7-21 and 4.7-24 (as well as data presented in 
Appendix F.2), no vio lations of the CMOS are expected to occur. Where the background 
already exceeds the CMOS, the Project by itself will not cause new violations of the standards. 

4.7.5.12 SOAPeD Rule 20.2 AQIA for PM,. 

AERMOD and CTSCREEN were used to assess the Project's 24-hour PM,o concentrations for 
comparisons with the Rule 20.2 air quality impact assessment (AQIA) requirements. These 
methods were discussed with the SOAPCD. 

Pursuant to SOAPeD Rule 20.2(d)(2), further analysis was performed with respect to the 
California 24-hour PM,o ambient air quality standards (MOS). This rule requires that the 
Applicant demonstrate to the satisfaction of the Air Pollution Control Officer (APCO) through an 
AQIA that the Project will not cause additional exceedances of the CMQS for PM 10 anywhere 
the standard is already being exceeded. To perform this analysis for the Project, modeling was 
performed using the meteorology on specific days when monitored background PM,o 
concentrations equaled or exceeded the California standard of 50 ~g/m3. Two days were 

4.7-43 Quail Brush Generation Project 
Application for Certification 



4.7 Air Quality 

identified in the 3-year modeling period from 2003-2005 with background concentrations over 
50 ~g/m'. 

AERMOD modeling analyses of plant PM,o impacts for those two days showed a number of 
modeled receptors with impacts greater than the SOAPeD 24-hour significance level of 5 ~g/m3. 

This level is used to determine whether offsets are needed for the Project. The receptors with 
plant PM,o impacts equal to or greater than 5.0 I-lg/mJ were plotted and are shown on 
Figure F.2-12. As can be seen, these impacts all occur in the complex terrain areas southwest 
of the plant site. These three complex terrain features were modeled in four CTSCREEN runs 
(North Fortuna Mountain Peak, South Fortuna Mountain Peak, the terrain feature south of 
Mission Gorge, and the terrain feature between Shepherd Canyon and Fortuna Mountain). 
The terrain where the 24-hour PM 10 SILs were equaled or exceeded was digitized as described 
in Section 4.7.5. 11 . 

The CTSCREEN contours for these features are shown on Figure F.2-12. CTSCREEN 
receptors were placed along each CTSCREEN contour above the engine stack release heights. 
The results of the CTSCREEN analyses demonstrate that maximum plant PM,o impact of 3.77 
llg/m 3 during these two days are less than the 24-hour PM10 significance level. Thus, the Project 
will not contribute to violations of the CMOS. The Projects annual modeled PM 10 impacts are 
also less than significance. Thus, the requirements of SOAPCD Rule 20.2 are satisfied and no 
offsets are required. 

4.7.5.13 Preconstruction Monitoring Data 

USEPA's PSD regulations require an applicant to provide preconstruction monitoring data for 
purposes of use in the Source Impacts Analysis. However, a source is exempt from this 
requirement if its modeled impact in any area is less than pollutant-specific "significant 
monitoring concentrations~ (SMC), as listed in Table 4.7-19. 

Even if a source's potential impacts exceeds the corresponding SMC, and the Applicant must 
therefore provide preconstruction monitoring data as part of its Source Impact Analysis , this 
does not necessarily mean the Applicant must install and operate a new monitor at the Project 
site. Rather, according to USEPA guidance, an applicant may satisfy the preconstruction 
monitoring obligation in one of two ways: (i) Where existing ambient monitoring data is available 
from representative monitoring sites, the permit1ing agency may deem it acceptable for use in 
the Source Impacts Analysis; or (ii) where existing, representative data are not available, then 
the Applicant must obtain site-specific data. 

As a general matter, the permitting agency has substantial discretion "to allow representative 
data submissions (as opposed to conducting new monitoring) on a case-by-case basis.H In 
determining whether existing data are representative, USEPA guidance has emphasized 
consideration of three factors: monitor location, data quality, and use of most current data. 
The permitting agency also may approve use of data from a representative "reg ionar monitoring 
site for purposes of the NMOS compliance demonstration. 

A facility may, with the District's approval , rely on air quality monitoring data collected at District 
monitoring stations to satisfy the requirement for preconstruction monitoring even when the 
Project impact exceed the preconstruction significance levels. In such a case, in accordance 
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with Section 2.4 of the USEPA PSD guideline, the last 3 years of ambient monitoring data may 
be used jf they are representative of the area's air quality where the maximum impacts occur 
due to the proposed source. 

The SOAPeD maintains air quality and meteorological monitoring stations throughout the entire 
air basin with sufficient resolution in order to adequately determine representative background 
concentrations for attainmentlnonattainment determinations. Most monitored pollutants impact 
the air basin on a regional level, thus adding additional monitors in areas already served by 
existing monitoring stations does not provide any additional benefit. As such, the Applicant 
proposes that the existing monitoring data collected at the Overland Avenue site over the last 
three most recent years satisfies USEPA requirement for exemption of preconstruction 
monitoring. As such, no monitoring is proposed for this Project. 

4.7.5.14 Class I Area Impacts 

The closest Class I area is the Agua Tibia National Wilderness, located approximately 62 km 
north of the Project site. Additionally, San Jacinto Wilderness is located 103 km north-northeast 
of the Project site. To assess the potential for Class I increment consumption, which is a 
separate requirement from the air quality related value (AQRV) analysis, receptors were placed 
within the boundaries of Agua Tibia and are displayed in Figure F .2-13. Receptors were also 
placed within the boundaries of San Jacinto Wilderness and are displayed in Figure F.2-14. 
(USDAFS 2002) 

The Agua Tibia modeled impacts are summarized in Table 4.7-26 and the San Jacinto modeled 
impacts are summarized in Table 4.7-27, which are then compared to the Class I significance 
levels. The modeled concentrations of PM2.5 at both Class I areas are less than the USEPA's 
Class I SILs for PM2.5, which are 0.07 and 0.04 ~g/m3 (as a 24-hour and annual average 
concentration, respectively) . Similarly, the PM,o and NOx impacts are also less than the Class I 
SILs. USEPA has stated that its decision to set the Class I SILs at 4 percent of the proposed 
Class I increments was based on its belief that, "where a proposed source contributes less than 
4 percent to the Class I increment, concentrations are sufficiently low so as not to warrant a 
detailed analysis of the combined effects of the proposed source and all other increment
consuming emissions." See 72 Fed. Reg. at 54140. Id. In conclusion, the analysis demonstrates 
that no significant impacts on Class ' areas are expected as a result of the Project. 

Table 4.7-26 PM10, PMu , and N02 Class I SILs and Inc rements for the Agua Tibia National 
Wilderness Class I Area 

Maximum 
Rollutant 

Averaging 
Modeled Impact 

Interval 
(lJ8/m

31 

24-Hour 0.0198 
PM lO Annual 0.00085 

24-Hour 0.0158 
PM2.S 

Annual 0.00085 

NO, Annual 0.00115 

4.7-45 

Class I Class I 
Significant PSO 

Impact Level Increment 
(I'8Im'J fl'8lm'J 

0.3 10 
0.2 5 

0.07 2 
0.04 1 

0.1 2.5 
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Table 4.7-27 PM,o, PM2.5, and N01 Class I SILs and Increments for the San Jacinto Wilderness 
Class I Area 

Ma)(imum 
Clas-s I 'Glass I 

Pollutant 
Averaging 

Modeled Impact 
SIgnificant PSD 

Interval 
(~glm3) 

Impact- Level Increment 
1"g1m') 1"9/",',) 

PM 10 
24·Hour 0.0091 0.3 10 
Annual 0.00044 0.2 5 

PM2.5 
24·Hour 0.0069 0.07 2 
Annual 0.00044 0.04 1 

NO, Annual 0.00059 0.1 2.5 

4.7.5.15 PSD Increment Analysis 

The PSD Source Impact Analysis also includes the "increment consumption analysis, ~ which 
ensures that, in those locations currently meeting the federal NMOS (Le., those deemed 
"attainment" or "undassifiablen

) , the concentration of a given pollutant cannot increase by an 
amount greater than the "maximum allowable increase- specified by the CM and/or the PSD 
regulations for the particular pollutant. 

As described above, USEPA has recently promulgated final PSD increments for PM2.5• 

The proposed Project will trigger the baseline date for PM2.5. Thus, the application for the 
proposed Project could be deemed the first completed PSD application received after the trigger 
date and would, consequently, trigger both the minor source baseline date and major source 
baseline date. In light of this, the Project would not need to consider any other stationary 
sources for purposes of its increment consumption analysis, unless such sources had increased 
their emissions since the date when the application was complete. 

Currently there is no promulgated 1-hour N02 increment. 

Based on the results of the 24-hour PM10 SILs analysis, the Project will need to perform a multi
source PMlO increment consumption analysis that demonstrates that the available increment is 
not exceeded. The Applicant wi ll work with the SDAPCD and USEPA Region 9 to develop an 
applicable increment source inventory. Increment consuming sources will be identified as those 
sources existing within the SIL, plus a 50-km screening area beyond the maximum extent of the 
SIL, as per USEPA Guidance. 

The increment analysis will be submitted after the necessary consultations with the SDAPCD 
and USEPA. (It should be noted that a complete copy of the San Diego County California 
Emissions Inventory Data Acquisition System (CEIDARS) emissions inventory has been 
requested from CARB for support of this analysis.) 

Based on the PM2.5 baseline date, the "Project only" increment consumption analysis with 
AERMOD produced several receptor locations where the 24-hour PMZ.5 increment was 
exceeded. Figure F.2-12 presents the geographical locations of the AERMOD receptors. 
Using the AERMOD results to identify the geographic locations of possible exceedances of the 
24-hour PM2.5 increment, the CTSCREEN model was used as a refined terrain model, as per 
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the Appendix W Guidelines, to assess these impact locations. Specifically, all AERMOD 
receptors that equaled Of exceeded 9 Ilg/m3 were input into CTSCREEN for this analysis. 

Based on the CTSCREEN results , the maximum 24-hour PM2.5 concentration from the Project 
was 3.77 ).lg/m3, as summarized in Table 4.2-21 . Because the highest modeled concentrations 
from the Project are significantly below the Class II 24-hour PM2.5 increment (9 Ilg/m3

) , the 
Project , by itself, will not cause or contribute to an exceedance of a PSD increment. 5 

4.7.5.16 AQRV Analysis 

Two Class I areas are within 150 km of the proposed Project. Agua T ibia National Wilderness is 
located approximately 62 km north of the Project site. Additionally, San Jacinto Wilderness is 
located 103 km north east. Following the most recent FLAG Workshop procedures (June 2010), 
the use of the Screening Procedure (QID) to determine if the Project could opt (screen) out of 
an Air Quality Related Value (AQRV) assessment for visibility and deposition with CALPUFF 
was made. Following the screening procedures in FLAG , the emissions of NOx, SOx, PM10/2.5 , 

and H2S04 (not emitted from the proposed plant) were summed after adjusting the emissions to 
reflect 81760 hours of operation. The screening analysis is summarized below: 

• Q = sum(NO,+PM,,",+SOx+H, SO.)·(8760/4032) = 181 .72 

• Dagua tlbJa = 62 km 

• D san jacinto = 103 km 

• (010) = 2.93 for Agua Tibia National Wilderness 

• (OlD) = 1.76 for San Jacinto Wilderness 

If QID is less than 10, then no AQRV analysis is required. Based on the ratio of 010, both Class 
I areas are less than 10 and no further analysis of AQRV is required. The screening assessment 
does not apply to Class I increment Of NAAQS, which was assessed above. 

4.7.5.17 Deposition Analysis 

A deposition analysis is not required pursuant to the AQRV analysis presented in 
Section 4.7.5. 16. 

4.7.5.18 Plume Blight Analysis 

A plume blight analysis was conducted for surrounding Class II area for emissions from the 
proposed Project. The VISCREEN model (version 1.01) was used to conduct the plume blight 
analysis with a background visual range of 40 km, as recommended in the Workbook for Plume 
Visuallrnpac! Screening and Analysis (EPA-450/4-88-015). 

5 Note that, for the 24-hour NMOS. Appendix W instructs that the highest, second-highest increase in 
estimated concentration must be less than or equal to the relevant increment. 40 CFR Pt. 51 , App. W, 
§ 10.2.3.3.a. Thus, comparison of the maximum modeled impact using CTSCREEN to the increment 
represents a conservative and protective approach. 
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VI SCREEN was developed to conduct visual effect evaluations of a plume as observed from a 
given vantage point located 10 km from the Project site. Emissions input into the model are 
assumed to create an infinitely long, straight plume, traveling toward the specified area. The 
model outputs the change in light extinction in terms of Delta E and contrast against both a 
terrain and sky background. 

Table 4. 7 ~28 contains the results of the Level 1 VISCREEN analysis for the surrounding Class II 
area. NOx and PM emissions from the worst-case day were used for this analysis. S02 
emissions are not required to be input because over the short distance and stable plume 
transport conditions typical of plume visual impact screening, secondary sulfate (S04) is not 
formed to a significant degree in plumes. Results of the VISCREEN analysis were compared to 
criteria provided in FLAG. 

Table 4.7 ~28 level 1 VI SCREEN Analysis Results 

Class II Furthest. 
Delta E C::ont rast 

Nearest 
Sl<y 

Area Boarder Boarder 
Sky Ter rain Terrain Sky Sky Terrain f errajn 

10 .40 10 140 10 140 10 140 
Class II 10 20 2.198 0.665 3.373 0.740 0.020 -{l.018 0.039 0.027 

Visibili ty 

Analysis 
(inside 

Class II Area) 

Class II 10 20 6.610 1.406 3.373 0. 740 0.089 -0.056 0.133 0.093 
Visibility 
Analysis 

(outside 
Class II Area ) 

Criteria 2.00 2.00 2.00 2.00 0.05 0.05 0.05 0.05 

Notes: 
1 Criteria for Delta E and Contrast are the default criteria suggested by FLAG. 

4.7.5.19 Soils and Vegetation 

Impacts on soils, vegetation, and sensitive species were determined to be "insignificant" for the 
following reasons: 

• No soils were identified in the Project area, which are recognized to have any known 
sensitivity to the types or amounts (ambient concentrations) of air pollutants expected to 
be emitted by the proposed plant. Soil classification was made using data from the 
National Resources Conservation Service (NRCS) . The NRCS classified the soil on site 
as Diablo Clay (DaE), which makes up approximately 22 percent of the site, and 
Redding Cobbly l oam (RfF), which makes up the remaining 78 percent of the site. 
Project operations would not result in impacts to the soil from erosion or compaction. 
Routine vehicle traffic during Project operation would be limited to existing roads and 
plant operations areas, all of which will be paved. Impacts to soil resources from Project 
operational emissions would be less than significant. Support data for soils impacts can 
be found in Appendix J. In addition , Appendix K contains the geotechnical report for the 
Project site (including soils information). 
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• No vegetation or sensitive species were identified in the Project area, which are 
recognized to have any known sensitivity to the types or amounts (ambient 
con.centrations) of air pollutants expected to be emitted by the proposed ptant. Support 
data for biological and vegetation/soils impacts can be found in Sections 4.12 and 4.14, 
respectively. In addition, Appendix H contains support data for the analyses noted in the 
aforementioned sections. 

• The plant emissions are expected to be in compliance with all applicable air quality rules 
and regulations. 

• The plant impacts are not predicted to result in violations of existing air quality 
standards, nor Will the emissions cause an exacerbation of an existing violation of any 
quality standard. 

4.7.5.20 Growth Analysis 

SDG&E provides electric service to approximately 1.3 million customers in. San Diego County 
and the southern portion of Orange County. SDG&E also provides natural gas service to 
approximately 775,000 gas customers. The electric customer base comprises 89 percent 
residential and 11 percent commercial and industrial customers. 

SOG&E's electric transmission network is comprised of 135 SUbstations with 868 ci rcuit miles of 
69kV, 242 circuit miles of 138kV, 494 circuit miles of 230kV, and 283 miles of 500kV 
transmission lines. Local ron system") generating resources are the Encina plant (connected 
into SDG&E's grid at 138kV and 230kV), Otay Mesa Energy Center, and the Palomar Energy 
Center (connected at 230kV) and a number of combustion turbine facilities located around the 
service area (connected at 69kV) . Imported resources are received via the Miguel Substation as 
the delivery point for power flow on the Southwest Power Link, which is SDG&E's 500kV 
transmission line that runs from Arizona to San Diego along the United States/Mexico border, 
and via the SONGS 230kV switchyard (SDG&E 2011). 

Figure 4.7-1 shows a simplified diagram of existing SOG&E's service area and the electric 
transmission topology in San Diego County and the southern portion of Orange County. 
Planned or approved transmission facilities for the future (if any) are not shown on this map. 

The Project is being proposed and built in response to electricity demands within the SOG&E 
service area. These demands are clearly outlined in the CEC-California Energy Demand 2008-
2018 Staff Revised Forecast, CEC-200-2007-015-SF2, 11107, Chapter 4, which presents the 
historical and predicted electrical demands for the SDG&E service area (CEC 2007). Chapter 4 
of the aforementioned report is present in Appendix F.10 (Miscellaneous Support Data). Based 
on the CEC demand analysis for future years, the Applicant concludes that the proposed Project 
is not a growth inducing project, but rather a response to both current and anticipated future 
electrical needs within the service area. In addition, the Applicant is not aware of any type of 
industrial or commercial facility that would be built in response to the construction or operation 
of the proposed Project. 

Section 4.6 (SOCioeconomic Analysis) presents data on the short- and long-term impacts of the 
proposed Project. Short-term impacts are related to construction activities which cover an 
approximate period of 18 months. Long-term impacts are associated with plant operations over 
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the forecasted plant life of 30 years. More information on the electrical need and demand issues 
is presented in Section 2.5, Project Description. 

Figure 4.7-1 

SDG&E Service Area and Simplified Transmission Topology 

SDG&E Service Area 
& Simplified Transmission 

j~j;:._ Topology 

4.7.6 Laws, Ordnances, Regulations, and Standards 

Table 4.7-29 presents a summary of local, state, and federal LORS deemed applicable to the 
proposed modification. 

Table 4.7-29 Applicable LQRS for Air Quality 

Regulation Citation I 
Federal 

CAAA of 1990, 40 CFR 50 

40 CFR 52.21 

Compliance Strategy/Determ ination 

Plant operations will not cause violations of state or federal AAQS. 
Project is subject to PSD due to GHG emissions under Tailoring Rule. Impact 
analysis demonstra tes Project will not cause exceedance of NAAQS or increments; 

BACT analysis demonstrates Project w ill meet BACT for all PSD pollutants; PSD 

application has been fi led with USEPA Region 9 . 
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Regulation Citation 
40 CFR 72-75 

40 CFR 60 

40 CFR 70 

40 CFR 68 

40 CFR 63 

State 
CHSC 44300 et seq. iAB 
2588) 

CHSC41700 

Local SOAPCD Regulations 

Rule 10 and Rule 14-
Permits Required 

4.7 Air Quality 

(lompliance strategy/Determination 

Title IV Acid Rain requires Title IV permit and compliance with acid rain 
provisions. 
Each lean-burn engine at the plant is connected to a generator that is less than 25 
MW. The engines combust clean fuels with sulfur contents less than or equal to 
0.05 percent by weight, and the engines will commence commercial operations 
after 11-15-90. Engines are not subject to Title IV requirements per 40 CFR 72.7 
definition of affected units. Title IV is not applicable to the plant. 
NO,., CO, Opacity, and 02 CEMS will be installed, certified, operated, and 
maintained as required per SDAPCD rules and/or 40 CFR 60 . 

Applicant will determine new source performance standard (NSPS) subpart 
applicability and comply with all emissions, monitoring, and reporting 
requirements. Potentially applicable subparts are : Subpart 1111, and Subpart JJJJ. 
Subpart 1111: Standards of Performance for Stationary Compression Ignition Internal 
Combustion Engines. 
Plant fire pump engine (emergency fire pump) is a compression ignition engine. 
Engine will meet the USEPA Tier 3 requirements; engine also will meet State Air 
Toxies Control Measure (ATCM) requirements. 
Subpart JJJJ: Standards of Performance for Stationary Spark Ignition Internal 
Combustion Engines. 
Plant has lean-burn engines that are spark-ignited. 
Imposition of BACT as delineated in Appendix F.6 and compliance with the BACT 
emissions limits as stated in Table 4.7-10 wiiJ insure compliance wi th Subpart JJJJ. 

Based on the current definitions in District Rule 1401 (a) and (b), the Applicant 
believes that the plant and emissions units are not currently subject to Title V for 
criteria pollutants or HAPs, but the plant will be subject to Title V based on GHG 
emissions, therefore a Title V application will be submitted within 12 months of the 
commencement of operations. 

Applicant will evaluate substances and amounts stored, determine applicability, 
and comply with all program level requirements. Urea is the only identified 
substance potentially subject to RMP provisions at this time. See Sections 4.8 and 
4.9. 
Applicant will determine NESHAPs subpart applicability and comply with all 
emissions, monitoring, and reporting requirements. 
Subpart ZZZZ: National Emission Standards for HAPs for Stationary Reciprocating 
Internal Combustion Engines (RICE). 
Plant lean-burn engines are each greater than SOO hp. Plant is not a major source of 
HAPs; individual HAPs less than 10 tpy and total HAPs less than 25 tpy. 
An affect ed source that is a new or reconstructed stationary RICE located at an area 
source must meet the requirements of this part by meeting the requirements of 40 
CFR part 60 subpart JJJJ. No further requirements apply for such engines under this 
part. (§ 63.6590{c)). 
Subpart is not applicable. 

Applicant will determine applicabili ty, and prepare inventory plans and reports as 
required . SDAPCD will determine submittal schedules. 

SDAPCD Authority to Construct (ATC) will ensure that no public nuisance results 
from operation of plant. 

This application and the enclosed district permit forms constitute compliance with 
these rules. See Appendix F.9. 
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Regulation Citation 
Rule 11 Exemptions from 
Permits 

Rule 50 and Rule 50.1-
SDAPCD/NSPS/NESHAPs 
Visible Emissions 

Rule 51 Nuisance 
Rule 52 - Particulate 

Matter 

Rule 52.1 NSPS/NESHAPs 
PM 

Rule 53 - Specific Air 
Contaminants 

Rule 53.2 - NSPS/NESHAPs 
Specific Contaminants 

Rule 54 - Dust and Fumes 

Rule 54.1- NSPS/NESHAPs 
Dust and Fumes 

Rule 5S - Fugitive Dust 
Control 
Rule 60 - Circumvention 

Rule 62 - Sulfur Content of 
Fuels 

Rule 62.1 NSPS/NESHAPs 
Fuel Sulfur 

Rule 68 - NO. Limits/Fuel 
Burning 

Rule 68 and 68.1-
SDAPCD/NSPS/NESHAPs 
NO. Limits 

Rule 69.4 
IC Engines RACT 

Rule 69.4.1-
I( Engine BARCT 

Rules 20.1-20.3 NSR 

Rule 20.5 Power Plants 

Rule 1200 - Taxies NSR 

Rule 1210 - HRA Public 

Notice 

4.7 Air Quality 

Compliance Strat eJfv!Oeterminatlon 
The proposed power cycle and fire pump engines are not exempt from the 
permitting requirements of Ru les 10 and 14, but the proposed fuel gas and warm 
start heaters are exempt from District permitting requirements. 

The proposed Project will comply with all applicable SDAPCD/NSPSjNESHAPs visible 
emissions limitations. 

The proposed Project is not expected to create any type of public nuisance. 

PM emissions from the combustion of natural gas in the proposed engines are not 
expected to exceed 0.10 grains per standard cubic feet ( gr/scf). The proposed 
Project engines are exempt from this ru le. See Appendix F.1. 

The proposed Project will comply with all NSPS/NESHAPs PM limitations. 

Applicable provisions in (d}(1) and (2) are complied with through the use of natural 
gas fuels. This rule does not apply to liquid fueled engines. See Table 4.7-2. 

The proposed Project will comply with all NSPS/NESHAPs speCific contaminant 
limitations. 

Not applicable to fuel combustion sources. 

The proposed Project will comply with all NSPS/NESHAPS dust and fume limitations. 

The Applicant will comply with all provisions of this rule during construction and 
subsequent operations. See Appendix F.S. 

The Applicant is not proposing an action in this application which could be 
construed as circumvention. 
Use of natural gas fuels will insure compliance with the rule limits. Use of liquid 
fuels meeting the sulfur requirements of this rule will insure compliance. See Tables 
4.7-2 and 4.7-3. 

Use of nat ural gas fuels will insure compliance with all applicable NSPS/NESHAPs 
rule limits. See Table 4.7-2. 

Use of natural gas fuels and BACT will insure compliance with all applicable NO. 
limits. See Appendices F.l and F.6. 

Use of natural gas fuels and BACT will insure compliance with all applicable 
SDAPCD/NSPS/NESHAPs rule NO. limits . See Appendices F.l and F.6. 

The new IC engines will comply with all rule provisions and USEPA/CARB t ier 
standards. Rule only applicable to NO. from affected engines at major sources. Not 
applicable to emergency use engines such as the proposed fire pump engine. 

The new IC engines will comply with all rule provisions and USEPA/CARB tier 
standards. Not applicable to emergency use engines such as the proposed fire 
pump engine. 
This application and support documentation demonstrates compliance with aU 
applicable requirements ofSDAPCD's New Source Review (NSR) program. 

This application constjtutes the equivalent of an application for Authority to 
Construct per Rule 20.5 and will tr igger SOAPCD's commencement of 
Determination of Compliance (DoC) review process. Upon (Ee's issuance of license 
and confirmation that Project is complying with conditions of license and DoC, 
SDAPCD will then issue Permit to Operate. 

Plant risk pursuant to the HRA does not exceed any SDAPCD significance thresholds. 
See Section 4.8, and Appendix F.4. 

Plant risks are below the public notice threshold values. See Section 4.8 and 
Appendix F.4. 
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Regulation Citation Compliance Strategy7Qeterrnination 
Regulation XIV - Title V Based on the current definitions in District Rule 1401 (a) and (b), the Applicant 

believes that the plant and emissions units are not currently subject to Title V for 
criteria pollutants or HAPs, but the plant will be subject to Title V based on GHG 

emissions, therefore a Title V application will be submitted within 12 months of the 
commencement of operations. 

Regulation XV - Conformity Construction emissions are well below the conformity thresholds for 

nonattainment pollutants (and precursors). plant operational emissions are exempt 
from a conformity determination due to applicability of NSR and PSD. 

4.7.7 Agencies, Agency Contacts, and Jurisdiction 

Table 4.7·30 presents data on the following: (1) air quality agencies that mayor will exercise 
jurisdiction over air quality issues resulting from the proposed power plant, (2) the most 
appropriate agency contact for the proposed Project, (3) contact address and phone 
information, and (4) the agency involvement in required permits or approvals. 

Table 4.7·30 Agencies, Contacts, Jurisdictional Involvement, and Required Permits fo r Air Quality 

-
.Agency Contact Phone IEma il Mailing Address 

California fric Solorio. {916) 651..Q966 Bolorio 1S16 Ninth Street 
Energy Project @energy.state.ca.u5 Sacfilmento, CA 95814 
Commission Manager 

California Gerald R. {9l6) 654-4960 Gbemis 1516 Ninth Street 
Ene rgy Semis, @energy.state.ca.us Sacramento, CA 95814 
Commission CEC Staff 

Analyst 

San Diego Air Tom Weeks, {SS8) 586-2715 tom. weeks 10124 Old Grove Road. 
Pollution Chief, @sdcounty.ca.gov San Oiego, CA 92131 
Control Engineering 
District Division 

4.7·53 

Jurlsdictlol)al 

Area' 
Pe rmit Status 

Primary reviewing Wilt certify the 
and certifl.cation proposed Project 
agency. unde r the energy 

siting regulations 
and CEQA. 
Certlfication will 
contain a variety of 
conditions 
pertaining to 
emissions and 
operation. 

Primary reviewing Wilt certify the 
and certification proposed Project 
agency. under the energy 

Siting regulations 
and CEQA. 
Certification wilt 
contain a variety of 
conditions 
pertaining to 
emissions and 
operation. 

Prepares DoC will be 
De termination of prepared 
Compliance (DoC) subsequent to AfC 
for CEC; upon CEC submittal. 
issuance of license Although Me 
and confirmation conSidered to be 
that Project equivalent of 
compliance with application for 
license and DOC, Authority to 
issues SOAPCO Construct (ATC) pe r 
Permit to Rule 20.S, separate 
Operate; primary ATe application 
air regulatory and submitted to 
enforcement SOAPCO concurrent 
agency. with MC. 
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Agency Contact [PhOlle Email Mailing AdClress 
Jurisdictional 

Permit Status 
Area 

C~ljfornja Air Mike (916) 322·6026 Mtollw 10011 Slree t, 61h Floor Provides guidance CA RB staff may 
Resources Tolist rup, @arb.cil.gov Sacramento, CA 95814 onSQAPCD provide comments 

Board Chief, implementation of on applicable AFC-
Project its stationary sect ions affecting 
Assessment source permilting air Cluality and 
Branch and enforcement public health. CARB 

program. staff will also have 
opportunity 10 

comment on 
preliminary DoC. 

Environmental Gerardo (41S) 972·3974 rios.gerarc\o 7S Hawthorne Street Oversight 01 USEPA Region 9 
Protection Rios, @epa,go ... San Francisco, CA 94105 SOAPeD NSR staff will receive a 
Agency, Chief, permitling copy of t he AFC and 

Region IX Permits program and rules DoC. USEPA 

Section approved as pari Region 9 will 

USEPA' of California State proceSli and issue 

Region 9 Implementation the required PSO 
Plan (SIP); PSO permit. 

permittlng 
au thority. 

4.7.8 Required Permits and Permitting Schedules 

Although SDAPCD rules otherwise require an applicant to obtain an Authority to Construct prior 
to construction of any' emissions source (see SDAPCD Rule 10(a», State law provides that the 
CEC's issuance of license shall be in lieu of any permit or similar document required by any 
other stale or local agency (Cal. Health & Saf. Code § 25500). Accordingly, SDAPCD Rule 
20.5(d) provides that , for power plants subject to the CEC's jurisdiction, the Air Pollution Control 
Officer shall consider the AFC to be equivalent to an application for an Authority to Construct 
during the Determination of Compl iance review, and shall apply all provisions of the District 
rules and regulations which apply to applications for an Authority to Construct. SDAPCD Rule 
20.5(i) provides that , upon CEC's issuance of license and confirmation that the source complies 
with all license and Determination of Compliance conditions, the source shall be issued a Permit 
to Operate. In addition, a PSD application will be filed with USEPA Region 9 concurrent with 
submittal of the AFC to the CEC. The SDAPCD and PSD permit applications will consist of a 
complete copy of the AFC, required agency application forms, and any support analyses 
required as identified prior to submittal. 

The San Diego SDAPCD permitting application forms are presented in Appendix F.9. 
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4.8 PUBLIC HEALTH 

This section presents the methodology and results of a human health risk assessment 
performed to assess potential impacts and public exposure associated with airborne emissions 
from the routine operation of the proposed Quail Brush Generation Project. Section 4.8.1 
describes the affected environment, Section 4.8.2 discusses the environmental consequences 
from the operation of the power plant and associated facilities, Section 4.8.3 discusses 
cumulative impacts. Section 4.8.4 discusses mitigation measures, Section 4.8.5 presents 
applicable LORS, Section 4.8.6 presents permit requirements and schedules, and Section 4.8.7 
presents agency contacts . Section 4.8.8 contains references cited or consulted in preparing this 
section. The following appendices contain supporting information referenced in the 
aforementioned subsections: 

Appendix F.1 

Appendix F.2 

Appendix F.3 

Appendix F.4 

Appendix F.5 

Appendix F.6 

Appendix F.7 

Appendix F.8 

Appendix F.9 

Appendix F.1 0 

Emissions Calculations and Support Data 

Dispersion Modeling and Air Quality Impact Analysis Support Data 

Dispersion Modeling Protocol 

Health Risk Assessment Support Data 

Construction Emissions Analysis and Support Data 

BACT Analysis for Criteria and GHG Pollutants 

Mitigation of Impacts 

Cumulative Impacts Protocol and Support Data 

San Diego APCD Permit Application Forms 

Miscellaneous Support Data 

Air will be the dominant pathway for public exposure to chemical substances released by the 
power plant. Emissions to the air will consist primarily of combustion by-products produced by 
the natural gas-fired internal combustion engines (ICEs), and combustion products from the 
emergency generator engine. Potential health risks from combustion emissions will occur 
almost entirely by direct inhalation. To be conservative, additional pathways were included in 
the health risk modeling; however, direct inhalation is considered the most likely exposure 
pathway. The risk assessment was conducted in accordance with guidance established by the 
California Office of Environmental Health Hazard Assessment (OEHHA) and the CARB. 

Combustion byproducts with established CAAOS or NAAOS, including oxides of NO~, carbon 
monoxide, and fine particulate matter are addressed in Section 4.7, Air Ouality. However, some 
discussion of the potential health risks associated with these substances is presented in this 
section. Human health risks potentially associated with accidental releases of stored acutely 
hazardous materials at the proposed plant (if any) is discussed in Section 4.9, Hazardous 
Materials Handling . 
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4.8.1 Affected Environment 

The existing plant site is located west and northwest of the City of Santee, California (San Diego 
County). The site is located on the north side of SR 52, adjacent to and east of Sycamore 
Landfill Road. The Sycamore Landfill lies to the north of the site approximately 0.42 miles. 
The City of Santee lies in close proximity to the site to the northeast (1.3 miles) , east 
(0.94 miles), and southeast (0.3 miles). The topography of the plant site and surrounding area is 
essentially low rolling hills, with elevations ranging from 250 to over 800 feet ams!. The plant site 
elevation ranges from approximately 415 to 530 feet amsl. The site and immediate surrounding 
area to the north, west , and south-southwest are primarily uninhabited vacant open space. The 
site occupies approximately 11 acres within a 21 .6-acre parcel of presently vacant uopen space" 
land. The MCAS Miramar boundary is to the north of the plant site approximately 1.55 miles, 
and the main runway complex at MCAS Miramar is 6 miles to the northwest. Gillespie Field 
(airport) lies approximately 3 miles to the southeast , and Montgomery Field (airport) lies 
604 miles to the southwest. 

Per the 2000 census tract map (Appendix FA, Figure FA-1), the plant site is situated in a non
numerated census tract. Based on the revised census tract map (Figure 4 .8-1) , a majority of the 
site is located in tract #0095.04, with a small portion of the southern extent of the site potentially 
lying within tract #0166.06. Figure 4.8-1 shows the site and surrounding census tracts within the 
same 6-mile radius . The Census Findings table (Appendix FA) presents a summary of data for 
each identified census tract within the 6-mile radius. 

According to the Auer land use classification scheme, a 3-kilometer radius boundary around the 
proposed plant site yields a predominately rural classification. This is consistent with the current 
City of San Diego land use and general plan designation for the site and surrounding area as 
uopen space ,» i.e. , a large portion of the land surrounding the proposed site (to the southwest, 
west, northwest, and northeast) is vacant. The site is zoned RS-1-8 (single family residential) , 
although it is unlikely that residential units wi ll be built in such close proximity to the Sycamore 
Landfill . The Sycamore Landfill , which lies to the north of the plant site, is zoned "industrial 
employment' (SANDAG 2007). 

Sensitive receptors are defined as groups of individuals that may be more susceptible to health 
risks due to chemical exposure. Schools (public and private) , day care facilities , convalescent 
homes, and hospitals are of particular concern. The 10 nearest sensitive receptors closest to 
the plant site are listed in Table 4.8-1. Appendix FA contains a list of all sensitive receptors 
within a radius of 6 mi les from the site. Figure 4.8-2 shows all sensitive receptors within 6 miles 
of the plant site. 

Table 4.8-1 Ten Nearest Sensitive Receptors Closest To The Project 

Receptor Type Distance from Site, ft .. 
Hospital 2,754 
Daycare 3,581 
Daycare 4,271 
Daycare 4,501 
Daycare 4,770 

Daycare 4,775 

School 4,856 

4.8-2 

latitude. Longltude 

-117.02216,32.84553 
-117.02179,32.84254 
-117.01870,32.84249 
-117.01973,32.84070 
-117.01617,32.84312 
-117.01954,32.83984 
-117.01494,32.84459 
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Receptor Type Distance from Site, ft. latitude, longitude 

School 5,046 ~117.01297, 32.84981 

Daycare 5,252 117.01524,32.84190 

Daycare 5,311 -117.01603,32 .84073 

Air quality and health risk data presented by CARB in the 2009 Almanac of Emissions and Air 
Quality (CARB 200gb) for the San Diego air basin shows that over the period 1990 through 
2007 , the average concentrations for the top ten toxic air contaminants (TACs) have been 
substantially reduced, and the associated health risks for the air basin are showing a steady 
downward trend as well. CARB-estimated emissions inventory values for the top ten TACs for 
2008 and ambient concentration and associated risk va lues for 1990-2007 are presented in 
Table 4.8-2 for the air basin . Toxics emissions data presented in the SOAPe D (SOAPeD 
2007:2009) Ai r Toxics "Hot Spotsn Report indicate the following: 

• Overall , local emissions of toxic air contaminants from industrial sources have 
decreased by approximately 89 percent since 1989. 

• Most recent estimated emissions data from industrial sources for the period 2005-2008 
indicate that such sources emitted approximately 2,019,775 pounds per year of the 
various toxic substances identified in the AB2588 program guidelines. 

• Most recent estimated emissions data from mobile, area, and natural sources for the 
period 2005-2008 indicate that such sources emitted approximately 62,843,978 pounds 
per year of the various toxic substances identified in the AB2588 program guidelines . 

No health studies prepared by the local San Diego County Health Department were identified 
for use in the plant health risk assessment which directly perta ined to the Project impact region. 

In addition, a review of the 2007 through 2009 air toxics inventory summaries published by the 
SOAPe D, indicates that the closest AB2588 reporting source to the proposed plant, i.e., the 
Sycamore Landfill , is not listed in any of the these toxics emissions summaries. 

Table 4.8-2 Top Ten Toxic Air Contaminants for the San Diego Air Basin 

TAC 
Year 2008 Maximum 

Emissions (tons/vr) Concentration 

Acetaldehyde 524 0.88 ppb 

Benzene 770 0.373 ppb 

1,3 Butadiene 233 0.073 ppb 

Carbon tetrachloride 0.09 nd 

Chromium 6 0.06 0.034 ng/m3 

Para-Dichlorobenzene 122 nd 

Formaldehyde 1282 2.24 ppb 

Methylene Chlorid e 359 0.14 ppb 

Perchloroethylene 422 0.03 ppb 

Diesel Particulate Matter (DPM) 1,607 1.4 j.\g/m3 

4.8-3 

Preijicted Cancer' 
IRlsk, per million 

4 
35 
27 

nd 

5 
nd 

16 
<1 
1 

420 
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4.8.2 Environmental Consequences 

4.8.2.1 Significance Criteria 

Cancer Risk 

Cancer risk is the probability or chance of contracting cancer over a human life span (assumed 
to be 70 years) . Carcinogens are not assumed to have a threshold below which there would be 
no human health risk. In other words, any exposure to a carcinogen is assumed to have some 
probability of causing cancer; the lower the exposure, the lower the cancer risk (Le., a linear, 
no-threshold model). Under various state and local regulations, an incremental cancer risk 
greater than 10-in-one million due to a project is considered to be a significant impact on public 
health. For example, the 10·in-one-million risk level is used by the Air Toxics Hot Spots (AB 
2588) program and California 's Proposition 65 as the public notification level for air toxic 
emissions from existing sources. 

Non-Cancer Risk 

Non-cancer health effects can be either chronic or acute. In determining potential non-cancer 
health risks (chronic and acute) from air toxics, it is assumed there is a dose of the chemical of 
concern below which there would be no impact on human health. The air concentration 
corresponding to this dose is called the Reference Exposure Level (REL). Non-cancer health 
risks are measured in terms of a hazard index, which is the ca lculated exposure of each 
contaminant divided by its REL. Hazard quotients for each pollutant affecting the same target 
organ are typically summed with the resulting totals expressed as hazard indices for each organ 
system. A hazard index of less than 1.0 is conSIdered to be an insignificant health risk. For this 
health risk assessment, all hazard quotients were summed regardless of target organ. This 
method leads to a conservative (upper bound) assessment. RELs used in the hazard quotient 
and index calculations were those published in the CARB/OEHHA listings dated February 2011 
(CARB 2011 : Appendix FA). 

Chronic toxicity is defined as adverse health effects from prolonged chemical exposure, caused 
by chemicals accumulating in the body. Because chemical accumulation to toxic levels typically 
occurs slowly, symptoms of chronic effects usually do not appear until long after exposure 
commences. The lowest no-effect chronic exposure level for a non-carcinogenic air toxic is the 
chronic REL. Below this threshold , the body is capable of eliminating or detoxifying the chemical 
rapidly enough to prevent its accumulation. The chronic hazard index was calculated using the 
hazard index's calculated with annual concentrations. 

Acute toxicity is defined as adverse health effects caused by a brief chemical exposure of no 
more than 24 hours. For most chemicals, the air concentration required to produce acute effects 
is higher than the level required to produce chronic effects because the duration of exposure is 
shorter. Because acute toxicity is predominantly manifested in the upper respiratory system at 
threshold exposures, all hazard quotients are typically summed to calculate the acute hazard 
index. Average concentrations, for specified averaging periods, are divided by acute RELs to 
obtain a hazard index for health effects caused by relatively high , short-term exposure to air 
toxics. 
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4.8.2.2 Construction Phase Impacts 

The construction phase of the proposed Project is expected to take approximately 18 months. 
No significant public health effects are expected during the construction phase. Strict 
construction practices that incorporate safety and compliance with applicable LORS will be 
followed (see Section 4.7). In addition, mitigation measures to reduce air emissions from 
construction impacts will be implemented as described in Section 4.7 (and Appendix F .5). 

Temporary emissions from construction-related activities are discussed in Section 4.7, and 
quantified in Appendix F.5. Ambient air modeling for particulate matter less than 10 microns in 
aerodynamic diameter (PM10) , carbon monoxide, sulfur dioxide (S02) and NOx was performed 
as described in Section 4.7. Construction-related emissions are temporary and localized , 
resulting in no long-term impacts to the public. 

Small quantities of hazardous waste may be generated during the constructIon phase of the 
Project. Hazardous waste management plans will be in place so the potential for public 
exposure is minimal. Refer to Section 4.11 (Waste Management) for more information. 
No acutely hazardous materials will be used or stored onsite during construction 
(see Section 4.9, Hazardous Materials Handling). To ensure worker safety during construction, 
safe work practices will be followed (see Section 4.10, Worker Safety). 

4.8.2.3 Operations Phase Impacts 

Environmental consequences potentially associated with operations of the power plant are 
potential human exposure to chemical substances emitted into the air. The human health risks 
potentially associated with these chemical substances were evaluated in a health risk 
assessment. The chemical substances potentially emitted to the air from the proposed plant 
include ammonia (as ammonia slip from the SCR NOx control system), volatile organic 
compounds (VOCs) and PAHs from the combustion engines, and DPM from the emergency fire 
pump engine. These chemical substances are listed in Table 4.8-3. 

Table 4.8-3 Chemical Substances Potentially Emitted to the Air from the Project 

Criteria Pollutants 

Carbon monoxide 

NO, 

Particu late matter 

S0, 
VOCs 

Noncrt teria Pollutants (Toxic Pollutants) 

Diesel PM 

Ammonia (urea use) 

Acet aldehyde" 

Acrolein*' 

1,3-Butadiene" 

•• Notes. Federal voe HAP 

4:8-5 

Noncriterla Pollutants (Continued) 

Benzene" 

Ethylbenzene" 

Formald ehyde'" 
Hexane· 

Propylene 

Bjphellyl· 

Toluene" 

Xylenes " 

Methanol· 

PAHs· 

Naphthalene" 
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Emissions of criteria pollutants will adhere to NMOS or CMOS as discussed in Section 4.7, 
Air Quality. The proposed plant also will include emission control technologies necessary to 
meet the required emission standards specified for criteria pollutants under SOAPeD rutes. 
Offsets will not be required because the proposed plant ;s a non-major source under District 
NSR Rules 20.1 and 20.2. Finally, air dispersion modeling results (presented in Section 4.7) 
show that emissions will not result in concentrations of criteria pollutants in air that exceed 
ambient air quality standards (either NMOS or CMOS). These standards are intended to 
protect the general public with a wide margin of safety. Therefore, the Project is not anticipated 
to have a significant impact on public health from emissions of criteria pollutants. 

Potential impacts associated with emissions of toxic pollutants to the air from the proposed 
power plant were addressed in a health risk assessment, presented in Appendix FA. The risk 
assessment was prepared using guidelines developed by OEHHA and CARB, as implemented 
in the latest version of the HARP model (Version 1.4d). (CARB 2003. CARB 2009., 
OEHHAlCARB 2003). 

4.8.2.4 Public Health Impact Study Methods 

Emissions of toxic pollutants potentially associated with the plant were estimated using emission 
factors derived from sources such as the SDAPCD, CARB, USEPA, and source test data on 
similar engines. Concentrations of these pollutants in air potentially associated with the 
emissions were estimated using the AERMOD dispersion modeling programs. Modeling allows 
the estimation of both short-term and long-term average concentrations in air for use in the risk 
assessment process, accounting for site-specific terrain and meteorological conditions. Health 
risks potentially associated with the estimated concentrations of pollutants in air were 
subsequently characterized in terms of excess lifetime cancer risks (for carcinogenic 
substances), or comparison with reference exposure levels for non-cancer health effects (for 
non-carcinogenic substances). 

Health risks were evaluated for a hypothetical maximum exposed individual (MEl) located at the 
maximum impact receptor (MIR). The hypothetical MEl is an individual assumed to be located at 
the MIR point (assumed residential receptor) where the highest concentrations of air pollutants 
associated with plant emissions are predicted to occur, based on air dispersion modeling. 
Human health risks associated with emissions from the proposed plant are unlikely to be higher 
at any other location than at the location of the MIR. If there is no significant impact associated 
with concentrations in air at the MIR location, it is unlikely that there would be significant impacts 
in any location in the vicinity of the plant. The highest concentration location represents the MIR, 
unless this receptor location lies in an area which is clearly not appropriate for characterization 
of the MEl health risks, i.e., lake or river surface locations, river beds, freeway or roadway 
locations, airports. or land areas zoned that would preclude residential or worker occupation 
over the course of the power plant lifetime. 

Health risks potentially associated with concentrations of carcinogenic pollutants in air were 
calculated as estimated excess lifetime cancer risks. The excess lifetime cancer risk for a 
pollutant is estimated as the product of the concentration in air and a unit risk value. The unit 
risk value is defined as the estimated probability of a person contracting cancer as a result of 
constant exposure to an ambient concentration of 1 ~lg/m 3 over a 70-year lifetime. In other 
words, it represents the increased cancer risk associated with continuous exposure to a 
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concentration in air over a 70-year lifetime. Evaluation of potential non-cancer health effects 
from exposure to short-term and long-term concentrations in air were performed by comparing 
modeled concentrations in air with the RELs. An REL is a concentration in air at Of below which 
no adverse health effects are anticipated. RELs are typica lly based on the most sensitive 
adverse effects reported in the medical and toxicological literature. Potential non-cancer effects 
were evaluated by calcu lating a ratio of the modeled concentration in air and the REL. This ratio 
is referred to as a hazard quotient. The unit risk values and RELs used to characterize health 
risks associated with modeled concentrations in air were obtained from the Consolidated Table 
of OEHHAlARB Approved Risk Assessment Health Values (CARB 2011), and are presented in 
Table 4.8-4. 

Table 4.8-4 Toxicity Values Used To Characterize Health Risks 

Unit Risk Factor 
C:hronic Reference Acute Reference 

Compoul)d 
(/lg/m"3r1 

Exposure level Exposure level 
(¥gfm' ) (ugfm' ) 

Acetaldehyde 2.70E-06 1.40E+02 4.70E+02 

Acrolein 3.50E-01 2.50E+00 

Ammonia 2.00E+02 3.20E+03 

Biphenyl - - -
Benzene 2.90E-05 6.00E+01 1.30E+03 

1,3-Butadiene 1.70E-04 2.00E+01 

Diesel PM 3.00E-04 5.00E+00 

Ethylbenzene 2.50E-06 2.00E+03 -
Formaldehyde 6.00E-06 9.00E+00 5.50E+01 

Hexane 7.00E+03 

Methanol - 4.00E+03 2.80E+04 

Naphthalene 3AOE-05 9.00E+00 -
PAHs (as SaP for HRA) L10E-03 .. -
Prop lene 3.00E+03 

Toluene 3.00E+02 3.70E+04 

Xylene (mixed isomers) - 7.00E+02 2.20E+04 

Source: CAR9/0EHHA 2/2011 

Tables 4.8-5 and 4.8-6 delineate the maximum hourly and annual emissions of all identified air 
toxic pollutants from the power plant processes. Total plant HAP emissions are well below the 
federal major source significance levels of 10 tons per year (tpy) of any single HAP, and 25 tpy 
of aU HAPs. As such, the plant is not a major source of HAPS or ai r toxic pollutants, and any 
NESHAPs standards under 40 CFR 63 are not applicable to the plant. 

Table 4.8-5 Air Toxic Emissions Estimates 

Toxic 
Max Hourly Emissions 

(lb,) 

Wartsila Engines (11) 

Total PAHs wlo Naphthalene 0.0001 

Naphthalene 0.0065 

Ethylbenzene 0.0185 

1-3 Butadiene 0.0953 

4.8-7 

Max Annual Emissions 
(Ib, ) 

0.266 
26.244 

74.466 

384.063 
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Toxic 
M ax Hourly Emissibns M ax Annual Emissions 

Ilbs)1 

Acetaldehyde 0.1374 

Acrolein 0.0153 

Benzene 0.0566 

Formaldehyde 0.6139 

Toluene 0.0622 

Biphenyl 0.0561 

Hexane 0.2937 

Propylene 1.3971 

Methanol 0.6615 

Xylenes 0.1678 

Ammonia 11.88 

Fuel Gas Heater 

Total PAHs wlo Naphthalene 0.00000157 

Naphthalene 0.00000118 

Ethylbenzene 0.0000373 

1-3 Butadiene 0 
Acetaldehyde 0.0000348 

Acrolein 0.0000177 

Benzene 0.0000169 

Formaldehyde 0.0000667 

Toluene 0.000144 

Hexane 0.0000247 

Propylene 0.00287 

Xylenes 0.000107 

Warm Start Heater 

Total PAHs wlo Naphthalene 0.00000157 

Naphthalene 0.00000118 

Ethylbenzene 0.0000373 

1-3 Butadiene 0 
Acetaldehyde 0.0000348 

Acrolein 0.0000177 

Benzene 0.0000169 

Formaldehyde 0.0000667 

Toluene 0.000144 

Hexane 0.0000247 

Propylene 0.00287 

Xylenes 0.000107 

Notes. See AppendiX F.l for detailed em iSSions data. 

Table 4.8-6 Diesel Engine Exhaust Emissions 

Toxic / Source 
M ax Hour Emissions 

lib) 

DPM I Fire Pump 0.03 

Notes. See AppendiX F.l for detailed emissions data. 

Ilbs) 
533.798 

61.770 
228.304 

2475.076 

250.708 

226.171 

1184.196 

5632.931 

2667.108 

676.378 

47900.2 

0.00664 

0.00498 

0.158 

0 
0.147 

0.0749 

0.0716 

0.282 

0.608 

0.105 

12.1 

0.452 

0.00774 

0.0058 

0.184 

0 
0.172 

0.0872 

0.0834 

0.329 

0.708 

0.122 

14.1 

0.526 

Max Daily Emissions 
lib) 

0.03 

4.8-8 

Max Annual Emissions 
lib) 

1.43 
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4.8.2.5 Characterization at Risks trom Toxic Air Pollutants 

The excess litetime cancer risk associated with concentrations in air estimated for the power 
plant MIR location is estimated to be 1.53 x 10--6 (1 .53 per one million) . Excess lifetime cancer 
risks less than 1 x 10·e are unlikely to represent significant public health impacts that require 
additional controls of plant emissions. Risks higher than 1 x 10-6 mayor may not be of concern, 
depending upon several tactors. These include the conservatism ot assumptions used in risk 
estimation, size ot the potentially exposed population, and toxicity of the risk-driving chemicals. 
Health effects risk thresholds are listed on Table 4.8-7 . Risks associated with pollutants 
potentially emitted from the plant are presented in Table 4.8-8. Further description of the 
methodology used to calculate health risks associated with emissions to the air is presented in 
Appendix F.4. As described previously, human health risks associated with emissions from the 
proposed power plant are unlikely to be higher at any other location than at the location of the 
MIR If there is no significant impact associated with concentrations in air at the MIR location, it 
is unlikely that there would be Significant impacts in any other location in the vicinity of the plant. 

The MtR location data is as follows: (Hotspots Analysis and Reporting Program [HARP} PMI 
Summary file) 

• Receptor # : 36 

• UTM Coordinates: 497427mE, 3634740mN 

• Type of Receptor: Near Fenceline 

The noted receptor does not lie in an area that is precluded from being used as the MtR 
because it is possible that someone could be at or near the fence line. As such, the noted 
receptor was used as the basis for the upper bound health risks associated with the plant 
emissions. 

Table 4.8-7 Health Effects Significant Threshold Levels 

SignifTcaoce Thresholds 

Risk Category SDAP-CD 

Cancer Risk per million <= 1.0 without T BACT 
<= 10.0 with T-BACT 

Acute Hazard Index 1.0 

Chronic Hazard Index 1.0 

Cancer Burden 10 
Notes." T·BACT = best avall ilble control technology for illr tOlllC compounds 

4.8-9 

State of CalifQrnia 

<= 1.0 without T -BACT 

<= 10.0 with T-BACT 

1.0 

10 
1.0 
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Table 4.8-8 Project Health Risk Assessment Summary 

Plant Total (All PrQ:cesses) 
Risk Categot.v Plant Values Applicable Significance Threshold 

Cancer Risk (at MIR) l.S3E -06 <:: 10.0 with T-BACT 

Chronic Hazard Index (at MIR) 0.00609 1.0 
Acute Hazard Index (at MIR) 0 .0576 1. .0 
Acute Hazard Index (at Acute 

0.115 1.0 
MIR) 

Cancer Burden 0.0 1.0 
Notes. No acute REt has been established for dlesel PM. 
Acute HI at the Acute M IR ma y di ffer from the Acute HI at t he Cancer M IR. 

Cancer risks potentially associated with plant emissions also were assessed in terms of cancer 
burden . Cancer burden is defined as the hypothetical upper-bound estimate of the additional 
number of cancer cases that could be associated with emissions from the Project. 
The commonly defined zone used to estimate cancer burden is the area within the isopleth 
surrounding the plant where receptors have a multi-pathway cancer risk equal to or greater than 
1.0 x 10-6 . Cancer burden is a hypothetical upper-bound estimate of the additional number of 
cancer cases that could be associated with emissions from the plant. Cancer burden is 
calculated as the worst-case product of the 1.0 x 10-6 excess lifetime cancer risk and the 
number of individuals at that risk level. A worst-case estimate of cancer burden was calculated 
based on the following assumptions. 

The 1.0 x 10..ti cancer risk was applied to aU affected portions of identified census tracts within 
the radius area defined by the distance to the highest 1.0 x 10-6 concentration. A detailed listing 
and map of affected census tracts and population estimates are provided in Appendix FA. 
Figures presented in Appendix F.4 show the 6-mile radius plot in relationship to the census tract 
locations and site. This procedure results in a conservatively high estimate of cancer burden. 
The calculated cancer burden for the Project is essentially zero. 

As described previously , human health risks associated with emissions from the proposed 
power plant are unlikely to be higher at any other location than at the location of the MIR. 
Therefore, the risks for all of these individuals would be lower (and in most cases, substantially 
lower) than 1.53 x 10-6. The estimated cancer burden was zero, indicating that emissions from 
the plant would not be associated with any increase in cancer cases in the previously defined 
population. In addition, the cancer burden is less than the Rule 1200 threshold value of 1.0. As 
stated previously, the methods used in this calculation considerably overstate the potential 
cancer burden , further suggesting that plant emissions are unlikely to represent a significant 
public health impact in terms of cancer risk . 

The acute non-cancer hazard quotient associated with concentrations in air is shown in 
Table 4.8-8. The acute non-cancer hazard quotients for all target organs fali below 1.0. 
As described previously, a hazard quotient less than 1.0 is unlikely to represent significant 
impact to public health . Further description of the methodology used to calculate health risks 
associated with emissions to the air is presented in Appendix FA. As described previously, 
human health risks associated with emissions from the proposed plant are unlikely to be higher 
at any other location than at the location of the MIR. If there is no significant impact associated 
with concentrations in air at the MIR location , it is unlikely that there would be significant impacts 
in any other location in the vicinity of the plant. 
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Detailed risk and hazard values are provided in the HARP output presented in Health Risk 
Assessment CD (Appendix FA). 

The estimates of excess lifetime cancer risks and non-cancer risks associated with chronic or 
acute exposures fall below thresholds used for regulating emissions of toxic pollutants to the air. 
Historically, exposure to any level of a carcinogen has been considered to have a finite risk of 
inducing cancer. In other words, there is no threshold for carcinogenicity. Since risks at low 
levels of exposure cannot be quantified directly by either animal or epidemiological studies, 
mathematical models have estimated such risks by extrapolation from high to low doses. 
This modeling procedure is designed to provide a conservatively high estimate of cancer risks 
based on the most sensitive species of laboratory animal for extrapolation to humans (Le. , the 
assumption being that humans are as sensitive as the most sensitive animal species) . 
Therefore, the true risk is not likely to be higher than risks estimated using unit risk factors and 
is most likely lower, and could even be zero. 

An excess lifetime cancer risk of 1 x 10-6 is typically used as a screening threshold of 
significance for potential exposure to carcinogenic substances in air. The excess cancer risk 
level of 1 x 10.6 , which has historically been judged to be an acceptable risk, originates from 
efforts by the Food and Drug Administration to use quantitative risk assessment for regulating 
carcinogens in food additives in light of the zero tolerance provision of the Delany Amendment 
(Hutt 1985). The associated dose, known as a Uvirtually safe dose" has become a standard used 
by many policy makers and the lay public for evaluating cancer risks. However, a study of 
regulatory actions pertaining to carcinogens found that an acceptable risk level can often be 
determined on a case-by-case basis. This analysis of 132 regulatory decisions, found that 
regulatory action was not taken to control estimated risks below 1 x 10.6 (one-in-one million), 
which are called de minimis risks. De minimis risks are historically considered risks of no 
regulatory concern. Chemical exposures with risks above 4 x 10.3 (four-in-ten thousand), called 
de manifestis risks, were consistently regulated. De manifestis risks are typically risks of 
regulatory concern . The risks falling between these two extremes were regulated in some 
cases, but not in others (Travis et al 1987). 

The estimated lifetime cancer risks to the maximally exposed individual located at the Project 
MIR are well below the 10 x 10.6 significance level (for sources equipped with T-BACT), and the 
aggregated cancer burden associated this risk level is less than 1.0 excess cancer case. In 
addition, the cancer burden is less than the Rule 1200 threshold value of 1.0. These risk 
estimates were calculated using assumptions that are highly health conservative. Evaluation of 
the risks associated with the power plant emissions should consider that the conservatism in the 
assumptions and methods used in risk estimation considerably overstate the risks from plant 
emissions . Based on the results of this risk assessment, there are no significant public health 
impacts anticipated from operational emissions of toxic pollutant to the air from the proposed 
power plant. 

A screening risk calculation for construction impacts, based upon emissions of diesel 
particulate, and the inhalation pathway is presented in Appendix FA, Table FA-8. (SCAQMD 
2005). 
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4.8.2.6 Hazardous Materials 

Hazardous materials may be used and stored at the plant site. There will be no hazardous 
materials stored in quantities above threshold limits onsite. Descriptions of thei r uses are 
presented in Section 4.9 Hazard.ous Materials Handling . Use of chemica ls at the proposed plant 
will be in accordance with standard practices for storage and management of hazardous 
materials. Normal use of hazardous materials, therefore, will not pose significant impacts to 
public health. While mitigation measures will be in place to prevent releases, accidental 
releases with the potential to migrate offsite could result in potential impacts to the public. 

The CalARP and CFR Title 40 Part 68 under the Clean Air Act establish emergency response 
planning requirements for acutely hazardous materials stored at quantities above allowable 
thresholds. These regulations require that an offsite consequence analysis be completed and 
that an RMP be prepared as part of a comprehensive program to identify hazards and predict 
the areas that may be affected by a release of a program listed hazardous material. The Project 
will not store quantities above allowable thresholds onsite and hence the CalARP program does 
nol apply. 

4.8.2.7 Operation Odors 

Small amounts of ammonia (from the use of urea) used to control NOx emissions may be 
emitted at the exhaust stack but would not produce objectionable odors. The expected exhaust 
gas ammonia concentration, known as ammonia "slip,~ wi ll be less than 10 ppm . After mixing 
with the atmosphere, the concentration at ground level will be far below the detectable odor 
threshold of 5 ppm that the Compressed Gas Association has determined to be acceptable, as 
well as being below the ACG IH Threshold Umit Value (TLV) and Short Term Exposure Umit 
(STEL) values of 25 and 35 ppm respectively (adopted 2003). Therefore, potential ammonia 
emissions are not expected to create objectionable odors . Other combustion contaminants. 
such as NO., CO, SOx, and VOCs are not present at concentrations that could produce 
objectionable odors. 

4.8.2.8 Electromagnetic Field Exposure 

Because the gen tie does not travel through residential areas, and based on recent findings of 
the National Institute of Environmental Health Sciences (NIEHS 1999), electromagnetic field 
exposures are not expected to result in a significant impact on public health. The NIEHS report 
to the U. S. Congress found that "the probability that EMF exposure is truly a health hazard is 
currently small. The weak epidemiological associations and lack of any laboratory support for 
these associations provide only marginal scienlific support that exposure to this agent is causing 
any degree of harm" (NIEHS 1999). 

4.8.2.9 Summary of Impacts 

Results from an air toxics risk assessment based on emissions modeling indicate that there will 
be no significant incremental public health risks from construction or operation of the proposed 
Project. Results from criteria pollutant modeling for routine operations indicate that potential 
ambient concentrations of N02. carbon dioxide, S02, and PM,o wi ll not significantly impact air 
quality (see Section 4.7). Potential concentrations are below the federal and California 
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standards established to protect public health, including the more sensitive members of the 
population. 

4.8.3 Cumulative Impacts 

The health risk assessment for the proposed Project indicates that the maximum cancer risk 
will be approximately 1.53 x 10"" (or 1.53 in a million), versus a significance threshold of 10.0 x 
10-6 (or 10 in one million) with T-BACT at the point of maximum exposure to air toxies from 
power plant emissions. This risk level is considered to be insignificant. Non-cancer chronic and 
acute effects will also be less than significant, Le. , HI's are less than 1. Risks below these 
cancer and non-cancer impact thresholds are considered de minimis. Therefore, the risk that 
impacts from the Project will result in a significant impact, in combination with impacts from 
other past, present, and reasonably foreseeable future projects, should also be very low. 
Existing projects are considered as air pollutant emitters in the background data that is used in 
health risk modeling for the air toxics risk a.ssessment. 

For the purpose of the public health cumulative analysis must also consider whether emissions 
from operation of the Project could potentially combine with emissions from past, present, and 
reasonably foreseeable projects to result in adverse health effects to the public. Cumulative 
impacts in the area of public health could occur if emission sources are close enough so that 
their plumes combine. Due to differences in emission source elevations, terrain features, wind 
direction, and other meteorological factors , it is unlikely that emission plumes from two or more 
facilities would combine unless they are located in very close proximity. Furthermore, dispersion 
of plumes tends to occur in parallel , preventing the mixing of plumes from separate locations. 
On the basis of numerous previous air dispersion modeling studies conducted by CEC staff to 
assess public health cumulative impacts, it has been shown repeatedly that unless two sources 
are within approximately 0.5 miles of each other, their cumulative health risks do not combine to 
turn an insignificant individual health risk into a significant one. 

Only one AB2588 reporting source was noted within the 0.5 mile radius of the proposed site, 
i.e., the Sycamore Landfill. Toxics emitting sources at the landfill are primarily from the 
combustion of landfill gas in the small power plant (-4MW), the landfill gas flares , and fugitive 
evaporative emissions of organics from the landfill surface. Appendix FA conta ins a listing of 
the most recent emissions levels for the substances identified under AB2588. It is highly unlikely 
that these substances and the leve·ls at which they are emitted from the landfill sources would 
combine with Project emissions to produce a cumulative health risk impact. 

No other significant stationary sources of air toxic emissions were identified within this half-mile 
radius area, and as such, no cumulative impacts with respect to health impacts are expected to 
occur. 

4.8.4 Mitigation Measures 

4 .804 .1 Criteria Pollutants 

Emissions of criteria pollutants will be minimized by applying BACT to the plant. BACT for the 
primary combustion sources (Wartsila engines, fuel gas heater, and warm start heaters) 
includes the combustion of natural gas. 
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The proposed Project location is in an area that is designated by the federal air agency 
(USEPA) as non-attainment for ozone, and attainment for particulate matter (PM10 and PM2.5), 
CO, SOx, N02, and lead , Pursuant to SOAPeD Rules 20.1 and 20.2, offsets are not required for 
a minor source. The requirements for BACT and clean fuels will result in low emissions from the 
proposed plant. As a consequence the Project impacts are below relevant risk thresholds for 
both cancer and non-cancer public health impacts. Therefore, further mitigation of emissions is 
not required to protect public health. 

4.8.4.2 Toxic Pollutants 

Emissions of toxic pollutants to the air will be minimized through the use of natural gas as the 
only fuel at the proposed plant, except for the small amount of diesel fuel combusted in the 
emergency fire pump engine. Emissions from any tanks storing liquid organic chemicals (if any) 
will be minimized through the use of one or a combination of the following: 

• Use of small-capacity, fixed roof tanks 

• Use of low vapor pressure organic substances 

• Use of exempt compounds 

• Use of vapor balance andlor vapor recovery systems on a case-by-case basis as 
deemed appropriate 

4.8.4.3 Hazardous Materials 

Mitigation measures for hazardous materials are presented below and discussed in more detail 
in Section 4.9. Potential public health impacts from the use of hazardous materials are only 
expected to occur as a result of an accidental release. The plant has many safety features 
designed to prevent and minimize impacts from the use and accidental release of hazardous 
materials. The Project site will include the following design features: 

• Curbs, berms, andlor secondary containment structures will be provided where 
accidental re lease of chemicals may OCCUL 

• A fire-protection system will be included to detect, alarm, and suppress a fire , In 
accordance with applicable LORS. 

• Construction of the urea system will be in accordance with applicable LORS (local and 
state building codes). 

A RMP for the plant, if required, will be prepared prior to commencement of plant operations. 
The RMP will estimate the impacts presented by handling and storage of identified RMP 
substances at the plant. The RMP will include a hazard analysis, offsite consequence analysis, 
seismic assessment, emergency response plan, and training procedures. The RMP process will 
accurately identify and propose adequate mitigation measures to reduce the risk to the lowest 
possible level. 

A safety program will be implemented and will include safety training programs for contractors 
and operations personnel, including instructions on: (1) the proper use of personal protective 
equipment, (2) safety operating procedures, (3) fire safety, and (4) emergency response 
actions. The safety program will also include programs on safely operating and maintaining 
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systems that use hazardous materials. Emergency procedures for plant personnel include 
power plant evacuation, hazardous material spill cleanup, fire prevention, and emergency 
response. 

Areas subject to potential leaks of hazardous materials will be paved and bermed. Incompatible 
materials will be stored in separate containment areas. Containment areas will be drained to 
either a collection sump or to holding or neutralization tanks. Also, piping and tanks exposed to 
potential traffic hazards will be additionally protected by traffic barriers. 

4.8.5 Laws, Ordinances, Regulations , and Standards 

An overview of the regu latory process for public health issues is presented in this section. 
The relevant LORS that affect public health and are applicable to this Project are identified in 
Table 4. 8-9. The conformity of the Project to each of the LORS applicable to public health is 
also presented in this table. Table 4.8-10 summarizes the primary agencies responsible for 
public health, as well as the general category of the public health concern regulated by each of 
these agencies. 

Table 4.8-9 Applicable LORS for Public Hea lth 

Public Health Primary 
LaRS 

Concern Regulatory ';gency 

Federal Clean Air Act Public exposure USEPA Region 9 

Title III to air pollutants CARB 
SDAPCO 

Health and Safety Code Public exposure OEHHA 
25249.5 et seq. (Safe to chemicals 
Drinking Water and Toxic known to cause 
Enforcement Act of cancer or 
1986-Proposltion 65) reproductive 

toxicity 

40 CFR Part 68 (Risk Public exposure U5EPA Region 9 

Management Plan) and to acutely San Diego County 
CalARP Program Title 19 hazardous Department of Health 

materials Services 
San DIego County Fire 
Department 

Health and Safety Code Public exposure San Diego County 

Sections 25531 to 25541 to acutely Department of Health 
hazardous Services 
materials CARB 

SDAPCD 

4.6-15 

P.roject Conformance 

Based on resu lts of risk assessmen t as 
per CARB/OEHHA guidelines, toxic 
contaminants do not exceed acceptable 
levels. 
Emissions of cr iteria pollutants wit! not 
cause or contribute to a violation of 
federal or California air quality standards 
and will be minimized by applying BACT 
to the plant. See AFC Sect ion 4.7 and 
Appendix F.4. 

Based on results of risk assessment as 
per CAR6/OEHHA guidelines, toxic 
contaminants do not exceed thresholds 
that require exposure warnings. See AFC 
Section 4.8 and Appendix F.4. 

An offsite consequence analysis is not 
required because the Project wi ll not 
store hazardous materials in quantities 
above allowable thresholds. s,' 
Section 4.8.4.3. 

An offsfte conseq uence analysis is not 
required because the Project will not 
store hazardous materials in quantitjes 
above allowable thresholds. See 
Section 4.8.4.3. 

Quail Brush Generation Project 
Application for Certification 



4.8 Public Health 

LORS 
P.ublic Health Primary 

Project Conformance 
Concern Regulatory Agency 

CHSC 25500-25542 Hazmat State Office of Prepare all req uired HazMat plans and 
Inventory Emergency Services inventories, distribute to affected 

and San Diego County agencies. 
Department of See Section 4.9. 
Environmental Health 

CHSC 44300 et seq. AB2588 Air SOAPeD Participate in the AB2588 inventory and 

Toxies Program reporting program at the District level. 
See Section 4.7 (lORS). 

SOAPeD Rule 1200 and Taxies NSR SOAPeD Application of BACT and T-BACT, 

1210 preparation of H RA. See Sections 4.7, 
4.8, and Appendices F.4, and F.6. 

CHSC 25249.5 Proposition 65 OEHHA For potential exposure to hazardous 
materials that may be listed under 
PropOSition 65, the Project will comply 

with all signage and notification 

requirements. See Section 4.9 . 

Health and Safety Code Public exposu re CARB Based on results of risk assessment as 

Sections 44360 to 44366 to toxic air SDAPCD per CARB/OEHHA guidelines, toxic 

(Air Toxics "Hot Spots" contaminants contaminants do not exceed acceptable 

Information and levels. See Section 4.8 and Appendices 

Assessment Act-AB 2588) F.l and F.4. 

4.8.6 Agencies and Agency Contacts 

Table 4.8-10 provides contact information for agencies involved with Public Health. 

Table 4.8-10 Agencies and Agency Contacts for Public Health 

P.ubljc Health 
Primary 

Regu latory 
Regulatory 

Concern 
.Agency 

Contact 

Public exposure USEPA Region 9 Gerardo Rlos 
to air pollutants San Francisco, CA 

CARB Mike Tolistrup 
Sacramento, CA 

SDAPCD Tom Weeks 
San Diego, CA 

Public exposure OEHHA Cynthia Oshita 
to chemicals Sacramento, CA 
known to cause 
cancer or 
reproductive 
toxicity 

Publk exposure USEPA Region 9 Gerardo Rlos 
to acutely San Francisco, CA 
hazardous San Diego County Environmental 
materials Department of Health 

Health Services HazMat Division 
Jack Miller 

Phone 

(415) 972·3974 

(916) 322·6026 

(858) 586·2715 

(916) 322·2068 

(41S) 972·3974 

(858) 505·6700 

4.8·16 

Email Mailing Address 

rlos.gerardo 75 Hawthorne Street 
@epa .goY San Francisco, CA 94105 
Mtollstr 1001 t Street, 6th Floor 
@arb.ca.goY Sacramento, CA 9S814 

tom.weeks 10124 Old Grove Road. 
@sdcounty.ca.gov San Diego, CA 92131 

Coshita 1001 I Street, 19th Floor 
@oehha.ca.gov Sacramento, CA 95814 

rlos.gerardo 75 Hawthorne Street 
@epa.gov San Francisco, CA 94105 

jack. miller 5500 Overland Ave, 
@sdcounty.ca.goy Ste 110, MS 0 -560 

San Diego, CA 92123 
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4.8.7 Required Permits and Permitting Schedule 

Agency·required permits or approvals related to public health include an RMP (if required) and a 
SOAPeD Permit to Operate. 1 These requirements are discussed in detail in Sections 4.9 
Hazardous Materials Handling, and 4.7 Air Quality. respectively. 

4.8.8 References 
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________ .. 2009a. HARP On-Ramp Manual , Version 1, 2/3/09. 
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__ -.,--;,.,--;-_-,' 2011 . Consolidated table of OEHHAlARB approved risk assessment 
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1 As per SDAPCD Rule 20.5, this application shall be considered the equivalent of an application for an Authority 
to Construct and will trigger SOAPCD's "Determination of Compliance" (DoC) review of the proposed Project; 
no separate Authority to Construct will be issued. upon the CEC's issuance of a license and SDAPCD's 
confirmation that th e Project complies with aU license and DoC conditions, SOAPCD will issue a Permit t o 
Operate for the Project. 
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APPENDiX F.l 

Calculation of Maximum Hourly, Daily, and 
Annual Emissions 

Ta bles presented in this Appendix are as follows: 

F.l-1 
F.1-2 
F.l-3 
F.l-5 
F.1-6 
F.1-7 
F.1-8 
f.1-9 
F.l-lO 
F.l-11 
F.1-12 
F.1-13 

Criteria Pollutant and GHG Emissions from the Wartsila Engines 
Wartsila Operational Case Data for QBPP 
Criteria Pollutant and GHG Emissions from the Fuel Gas H eater 
HAPs Emissions from the Fuel Gas Heater 
Criteria Pollutant and GHG Emissions from the Warm Start Heater 
HAPs Emissions from the Warm Start Heater 
Criteria Pollutant, DPM, and GHG Emissions from the Fire Pump Engine 
S02 Emissions from the Wartsila Engines 
Opera tional Related Truck and Employee Vehicle Emissions Estimates 
Commissioning Emissions Estimates 
StarhIp and Shutdown Emissions Estimates 
Low Load Emissions Estimates (Steady State) 

In addition to the above tables, other miscellaneous support data for the device-specific 
emissions calculations is also included in this Appendix. 

AttachmentF.l -1 

Attadun ent F.1-2 

Attachment F.l -3 

Urea MSDS 

Fire Pump Engine Specification Sheets 

Wartsila 34SG Engine Brochure 



Table F.l -l 

Maximum Hourly, Daily, and Annual Emissions Calculations Number olldent.eal Engi~: 11 
Full load u se 
Input d~ t. per Unit : Av. '" Cold Warm M" 

II 01 Cold "of Warm Startup Snlrtup Shutdown Cold Warm Estimated Estimall1d 
Ope~tlol'l Artnual Startups Startups Time Time Time Start5 StOlrts Shutdowns Shutdown~ 

hTs/day Op hr~ d" d" he> he> he> Y' " Y' d" 
2' 4032 1 0.5 0.2S 0.1417 300 100 400 2 

Cold Warm Annual 
Startup Startup Shutdown Steildy Stale Total COld Total Warm Total Steildy State Total Annual Emissions 

Emissions Emis5ions Em~ions Em'SSlons Start Start Shutdown NonSU/SD Cold Start5 WilmI SYm Shutdown~ 
Ibs/event Ib~event Ib~event Ibs/hr hrs/yr h"", hrs/yr h"'" ""Iv, Ibs/yr lOW 

(1 00% Load} 

NO. 8.82 ,., 0.2 L317 1SO 25 56.68 3800.32 2646.0 243.0 so.o 
CO 12.57 L322 0.31 1.564 3171 .0 132.2 124.0 
voc 6.614 1.764 03' 1584 1984.2 176.4 136.0 
SO. 0.137 0.07 0.05 0.256 41.1 7.0 20.0 
PMIO 1.54 15, 0.35 1.379 462.0 154.0 140.0 
PM2.S 154 1.54 0.35 1.379 462.0 154.0 140.0 

1. SU/SD I1mlssions dala and times deriYi"d from : Warulla Emissions Oita Sheet, D8AS715.360. 2·2]·11. 
2. Cold start (C5): engine will reach steady S\4le in 10 minutes and controls (SOl aflCl CO utI wl1! be fully operational in 30 minutes. 
3. Warm start (WS): engine will T@ilchsteadystatl:" ln10minutesandcontrol'>{SCRandCoCatlwltl be fultv operational In 15 mInutes. 
4. A warm nan is deflned as .I start initiated within 2·6 hou.s after the t!ngiflE' ha3 be!!'n shutdown, or 

when the emiS5ion~ oontrol3ystem is ilt a temperatur@of nO les~ than 270 C (518 F). 
5, Shutdown tim@isoptlmally 8.5 minute~ per Wartslla . 
6, Cold start plus shutdown., 0.6417 h" stl1ady state so 0.3583 h" 
7, W'oJrm stilrt plus shutdown '" 0.3917 he, SI@(ldvstat@" 0.6083 h" 
S. Shut down '" 0.14l 7 h" steady stale" 0.8583 h" 
9, Steady stat@(SS)emlsSionsvaluesderived from Cogen tm/Wllrtsila. 

10. 50Z emissions include 5 10 SOZ from lube oil burn-off Irom c::ylinder ~ll'l'ves. 

Ma~imum Estlrmot!!'d Hourly Emissions NO. CO VOC SO. ~MI0 PM2.5 
1 Hour ~e r;od Ib~hr ~bs/h, Ibslhr tbslh· Ibs/hr tbf/tlr 

SUn~ tio 1 9.48 13.35 7.41 0.27 2.23 W 1 Eng/ne 

Cold Srorr W/SltOdy Slott 104.26 146.87 SlA7 '-'2 24.52 24.52 Atl Engines 

Scenario Z 3.42 2.SO 2.95 0.26 2.57 2.57 1 Eng/nt 

Worm Starf w/Srtody StOle 37.60 27.45 32.47 2.88 28.32 28.32 All Engines 

Scenario 3 9.49 13.44 752 0.28 2.38 2.38 J Eni}/ne Ma~ Hr 

Cold 5(0(1, Stl'!ody Storc, Shu/do wn 104.41 147.84 82.74 3.07 26.23 26.23 All Engines Ma~ Hr 

Scena rio 4 3.43 2.58 3,07 0.28 2.73 2.73 1 fn91nl' 

Worm StoTt Sreody StOlt, Shurdown 37.74 28.42 33.74 3.03 30.02 30.02 All Engines 

Scellario 5 1.33 1.65 1.70 0.27 '53 l.S3 1 Enginl' 

Sttody StOll'! w/Shuldown 14.63 18.18 18.70 2.97 16.87 16.87 AU fnginl!S 

Scenario 6 1.32 1.56 1.58 0.26 138 1.38 1 fllgint! 

511'ody 510re 14A9 17.20 17.42 2.82 15.17 15.11 All Engines 



Maximum Estimated Annua l Emissions NO. CO VOC SO. PM10 PM2.5 

'''''''' Ibs/vr Ibs/yr Ibs/yr Ibs/'fr Ibi/Vr 
Ops Scenario 
Cold Startup5 2646.0 3771.0 1984.2 41.1 462.0 462.0 
Warm Startups 243.0 132.2 176.4 1.0 154.0 15'.0 
Shutdowns SO.O 124.0 136.0 20.0 140.0 140.0 
Steady State 50050 594.3.7 6019.7 972.9 5240.6 5240.6 

J (ngl~ Totals, Ib5/yr: 7974.0 9970.9 83J6.3 1041.0 5996.6 5996.6 

1 Engine Totals, tonslvr: 3.99 ' .99 <16 0.52 1.00 300 MilxAl"lnuill 

NO. CO vee SO. PMI0 PM2.S 
lOY lOY 'P, 'P, 'P, lOY 

Totlll Tons/Yr All Engines: 43.86 "." 45.74 5.73 32.98 32.98 MilxAnnUill 

EPA PSD SignifiCiint Emissions Rates, TPV: " ' 00 " " >5 "' :;OAPCO Air Agency Offset Trigger levels, TPV: SO '00 50 100 100 100 

GHG Emissions Estimates CCAR, Gener~1 Reporting Protocol, Version 3.1, January 2009, Tilble C.6. 
Fuel; Naw,...I Gas 

Btu/sef: 1019 "V 
Heat Rate: SO.18 mmbtu/hr C02e 
Fuel Rilte : 0.0781 mmscf/hr short IPCCSAR short 
Emissions Foetors EmisSIOns Ibs/hr Ib~ar tOIlS/yr Values toosiYr 

COl 116.9$4 Ibs/mmbtu 9.38E-+03 3.78E+07 1.8ge-+04 1 1.89(-+{)4 

'"' O.OUOI Ibi/mmblu 1.04E-+00 4.21E-+03 2.10£+00 21 4.42E·01 
N20 0.0002205 Ibi/mmbtu 1.17(-02 7.13(+01 3.56(-02 310 1.10(+01 

TotalC02e: 18960 m 
Total'02e: 17236 metric TPY 1 Engine 
TOUI (02e: 189600 metri, TPY 11 Eng;N!S 

PSO Triggered for GHGs: y" 



Miuimum Estimated D~ily Emissions NO, CO VOC SQ, PM IO PM2,5 
24 Hr Period RUII O~y Ibs/da¥ Ibs/day Ibs/daV Ibs/day Ibs/day Ibs/day 

Scenario 1 39.78 49.41 43.95 6.17 34.10 34.10 J [ngme 
Cold 5'0", Steody Stote, Shutdown 437.61 543 . .54 483.49 67.83 375.1.1 375.11 All Engines 
Scenario 2 33.72 38.56 39.50 6.16 34.45 34A5 J Engine 
Worm StOft, Steody Stote, Shutdown 370.94 424.1:1 434.50 67.80 378.90 378.90 All Engines 
xenario 3 31.61 37.54 38.02 6,14 33.10 33.10 1 EnglM 
Sleodv Stote 347.69 412.90 418.18 67.58 364.0& 364.06 All Engines 
Scenario /I 1 Engine 

All Engines 

Mnimum Estimated O~ily Emissions NO, CO VOC S0, PMI0 PM2.5 
16 Hr Period Run O~y Ibs/day Ibs/day Ibs/day Ibsjday IbS/day Ibs/day 

Scenario 1 29.25 36.90 31.28 , .U 23.07 23.07 1 Engine 
Cold Slort, Steod,. Siole, Shu/down 321.72 405.90 344.10 45.31 253.76 253.76 All Engines 
Scen~o'Io 2 23. 19 26.04 26.83 4.12 23.41 23.41 1 Engine 
Worm SIOr!, Steody State, ,sllutdown 255.05 286.48 295.10 45.27 257.55 257.55 All Engines 
Scenario 3 ;n,07 25,02 2S.34 4.10 22.06 22.06 1 Engine 
Sleady Slale 231.79 275.26 278,78 45.06 242.70 242.70 All Engines 
Scenario 4 1 Engine 

All Engrne~ 

Ma~imum Estimated Dajly Emissions NO, CO VOC S0' PMlO PM2.5 
8 Hr Period Run Day Ibs/day Ibs/day Ibs/d3Y Ibs/day Ibs/day Ibs/day 

Stenario 1 18.71 24.39 18.6! '2.07 12.04 12.04 1 Engine 
Cold Start, Steady Slate, Shu/down 205.82 268.27 204.71 22.78 132.41 132.41 All Engines 
Scenaric 2 12,65 U.53 14.16 2.07 12.38 12.38 1 Enginl' 
Worm Start, Slecdy Stote, Shutdown 139.15 148.85, 155.71 22.74 136.20 136.20 All Engines 
Scenario 3 10,54 12,51 12.67 2.05 11.03 11.03 1 Engine 
Steady Stale 115.90 137.63 139.39 22.53 121.35 121.35 AI! Engines 
Scenario <I 1 Engi"e ...... All Engines 

orhe, Misc Scenarios -bosf'd all run hour type 

!cs-c.>d " .. I h"",. WS."'3fm <I&ft hour. so·<~",_~ ho.J'. 5S'Sleldy ,nt~ houri 
NO, CO VOC S0' PMI0 PM2.5 

Ib./day Ibs/dav Ibs/day Ibs/d3Y !bs/dav Ibs/day 
o · CS, 55, SD. WS, 55, 5D (total cps peflOd 12 hIS) 

25,]2 31,2:2 25.98 3.04 18,51 18.51 1 Engine 
282,92 343.43 285.78 33.46 203.63 203.63 All Engines 

b· 3 CSs, J ws, 4 5Ds, 55 (tatal ops period 24 h/"5) 

58.25 74.18 57.31 6.23 37..4& 37,4& J Engine Ma~ Day 
640.71 816.03 630.43 68.55 412.07 412.07 AJI Engines Max Day 



50% load Evaluation 

Maximum Hourly. Oaily Emissions Calculations Number of Iden tical Engines: 

Input data per uni t : '" '" Co" Warm 
/I of COld 1/01 Warm Startup Startup Shutdown Co" Warm 

Operation Annual Startups Startups n~ Time n~ Stilf(S Starts 
hr5/day Ophu d" d.y h" '" '" ~ y' ,. ""' 

, 1 05 0.15 0.1411 100 100 

"'d Warm 

Stirtup Start up Shutdown Steady Stil te 

Emlnio"s Emlsslons Emuslons Emlsslons 

Ibs/event Ibslevent Ibs,levt'nt Ibs,lht 

IS'"' Lood} 

'o. 8.82 2.43 0.2 0.921 
co 12.57 1.322 0.31 1.49-4 
vee 6.61.4 1.764 0.34 LSO< 
m. 0.137 0.07 0.05 0.256 

PMIO 1.54 L" 0.35 1.361 

PM2.5 15' 15. 0.35 1.361 

1. SUlsO emlsslon$ diU and times derived lrom: Wa't~lIi1 Emissions Oata Sheet, OBAB715360,l-27·11 . 

Z. Cold stilrt (CS) ; engine will reach ste~dy sta te 11'1 10 minutes and controls (SCR and CO Cal) will be hilly operatiofliliin 30 minutes. 

3. Warm start (WS); engine will read, steady stil te 111 10 minutes and controls (SCR and CO Cat) will be lully op!l'fatlonalln IS minutes. 

4. A warm start Is defined iU a mrt Irlitla ted withlfl l·6 hours after ttle engIne hilS bef!fl shutdown. or 

when the emlssiofls tontrol system Is at a temperature 01 no len ttlan 270 C (SIB f ). 

5. Shutdown time'5 opltmal'y B5 minutes per WiIlrt slla . 

6. Cotd start plu$ shutdown .. 0.64 17 'n steady state ,. 0.3583 
7. W"tm start plus shutdown. 0.3911 hn steady naIl' '' 0.6083 
8. Shut down '" 0.1"11 hn ~teady ~tate ~ 0.8583 
9. Ste~dy stall' ISS) emlWons ~lues derived from Cosentril!/~"tlsl'i . 

10. SOl emissions include 5 to S02 from lube o il burn-off from cylinder sleeVes. 

Maximum ESlimated Houriv Emiuions NO. ca VDC SO> 
1 Hour Period IWht Ibs/hr Ib'i/hr Ib5/hr 

Scenario 1 9.28 13.32 7.37 0.27 

Cold 5tl1'f w/5 teMy Sto/j! 102.09 1116.49 81.03 l.92 

Scenario Z 3.12 2.'111 2.89 0.26 

Worm 5tort w/5leody 510te 34.33 26.87 31.B1 1.88 
xen3rio 3 9.35 13.42 7.49 0.34 

Cold 5torl, 51eody SIOre, ShVldown 102.85 147.57 82.42 3.77 
Scenati04 3.19 1.54 3.02 0.28 

Warm5tort, Stepdy Stl1fe, 5hurdow" 35.09 27.95 33.21 3.03 

.5c4mario S 0.99 159 1 ,63 0.27 

Steody5f11fe w/Shvlriawn 10.90 1752 17.94 2.97 
Scenario 6 0.92 1.49 1.50 0.26 
Stel1dy Slale 10.13 16.43 16.54 2.82 

hn 
hn 

'" 

PM10 PM2.S 

Ib51hr Ibs/h. 

2.22 UZ 
24.43 2".43 ,,. 256 
28.17 2B.17 

2.38 2.38 
26.15 26.)S 

2.72 2.12 
29.90 29.90 

", 1.52 

16.70 16.70 

1.36 U6 
14.97 14.91 

Estimated 

Shutdowns 

" '00 

1 En!1i"~ 
All fI1gines 

1 rn"i..e 
All Engines 

1 Engine 

All Engines 

1 Engine 

All Engines 

1 fngine 

AI( Engines 

1 Eng/lie 

All Erllines 

H 

M .. 
EstJmilted 

ShutOOwns 

d" , 

Max Hr 

Ma~ Hr 



Maximum Estimated Oai!y Emiss ions NO. CO 'DC SO. PMIO PM2.5 
24 Hr P~ rlod Run Day Ib5/d.lY lbs/day lbs/day Ibs}d.ly Ib5/dav Ib5/d.ly 

5eenario 1 30.53 47.78 42 .011 6 .17 33.68 33.68 1 Ettglne 
Cold Slort,. Sr~ody Slar~, Sh\l/down 335.86 5ZS.55 462.93 67.83 310.49 310.49 All Engines 

Sc~nario 2 24.37 36.90 37.61 6.16 34.02 34.02 1 Engint 
Worm S/art, Sttody State, Shutdown 268.11 405.93 413.72 67.80 314.23 314.23 All [nglnes 

ScenarIO 3 22.10 35.86 35.10 6.14 32.06 32.06 1 Eng/nt 
srtody Stott 243.14 394.42 397.06 67.58 "'.30 359.30 All Engines 

5eenario 4 1 Engint ...... All fngints 

Maximum Estimated Dally Emissions NO. CO VDC SO. PMI0 PM2.5 

16 Hr Pe riOd Run Day Ibs/day Ib5/day Ibs/day Ibs/day Ibs/day Ibs/day 

Scenario 1 13.16 35.83 30.05 4.12 22.79 22.79 1 Eng/tit: 

ColdSlor!, Srtody srlUt, Shutdown "'., 394.08 330.58 45.31 250.72 250.12 All Engines 

Scenario 2 17m 24.9S 25,58 4_12 23.13 23.13 1 Englnt 

Worm Sturt, Steady Stale, Shutdown 187.06 274.46 281.31 45.27 254.46 254.46 All Engines 

Scenario 3 14.74 23.90 24.06 4.10 21.78 21.78 1 fngjnt 

Sltody StOlt 162.10 262.94 264.70 45.06 239.54 239.54 All Engines 

Scenario 4 1 engine ...... All Engines 

Maximum Es timated Daily Emissions NO. CO VOC SO. PMIO PM1.5 

8 HI Period Run Day Ibs/day Ibs/day Ib5/day Ibs/d.lV Ibs/day Ibs/day 

Sc:~""rIo 1 >5.80 B .81 18.02 2.07 >L'>l 11.90 1 Engine 

(:{}Id Stort SleDdy Start, Shu/down 173.n 262.61 198.23 22.78 130.95 .130.95 Allfngines 

Scenario 2 .. " 13.00 13.55 2.07 12 . .2.4 12.24 1 Engine 

Worm Start, Steady Scote, Shutdown 106m 142.99 149.02 22.74 l34.69 134.69 All Engines 

Scenario 3 "7 11.95 12.03 2.05 10.89 10.89 1 Eng/nt 

Sreody Stale 'U" 131A7 132.35 22.53 119.77 119.71 All Engines 

5(:e n~rio 4 1 Engine ...... All Engines 

Other Mis' S(enorios ·bosed on ru/'I hour type 
Ia..;cld ,laft 1Iout. WS-wam'l .I&ft />our, so-.hu"""",,, IMJu', ss.,I .. dy Jllle 1IoIir) 

NO. CO ""' so. PMIO PM1.5 

lbs/day Ibs/day tb~day Ibs/dav lbs/daV Ibs/day 

o · cs. 55, SD, W5, 55, SD(totoloP5 period 12 fI,l) 
21.49 :ro.47 25.13 3.04 18.32 18.32 1 Engine 

236.38 335.20 276.38 33.46 201.52 201.51 All [nglnes 

b -3 as, 1 ws, 4 SOS, 55 (tot%ps period 24 firs) 
49.66 72.67 55.58 6." 37.07 37.07 1 Engine MaxOay 

54£>,26 799.33 61135 68" 407.78 407.78 All Engines Max Day 





Ma~imum Eslim~ted Diily Emissions NO. CO vee SO. PMIO PM2.5 
24 Hr ~fiod Run Day Ibs/day Ibs/day Ibs/day Ibs/day Ihs/day Ibs/day 

Scenario 1 34.95 47.45 42.95 6.17 33.94 ''',. I f nglne 
Cold Stott. Steady Slate. Shutdown 384.42 521.95 472.44 61.83 373.31 37331 All Engines 
Scenario 2 ,. .. 36.57 38.48 ." 34.28 34.28 1 fnglne 
Worm Start, Sfeody Stllte, Shutdown 311.19 402.30 42333 61.80 317.09 377.09 All Engioe~ 
Scenario 3 26.&4 35.52 36.98 6.14 32.93 32.93 J f ngine 
Stelldy Stille 293.04 390.72 406.82 67.58 362.21 ,62.2, AW £ngine~ 
Scenario 4 1 Engine 

All Engine~ 

Milximum Estimilted Daily Eminions NO. CO vee SO. PMIO PM2.5 
16 Hr Period Run OilY Ibs/day Ib1/day IIls/d"y Ib5/day Ibs/day Jb5/day 

Scenario 1 26.07 35.61 30.62 4.12 22.96 22.96 1 engine 
Cold Slorl, Sready Srale, Shutdown 286.74 391.11 336.83 45.31 252.58 152.58 All Engines 
Scenario 2 19.96 24.73 26.16 4.12 23 ,30 23.30 J Engine 
Wllrm Slart, Steady State, Shutdown 219.51 272.06 287.72 45.27 256.35 256.35 All Engines 
Scenario 3 17.76 23.68 24.66 4.10 2.1.95 21 .~ 1 Engine 

5teody Stote 195.36 250.48 271.22 ".Q6 241.47 241.41 All Engines 
Scenario 4 1 [nglflt' 

All Engines 

Maximum E5lim~led Oail.,. EmissiClf!s NO. CO vee SO. PMI0 PM1.S 
8 Hr Period Run Oil.,. Ibs/day Ibs/da.,. Ibs/day Ib1/da't' Ibs/day Ibs/day 

Scenario 1 17.19 13.77 18.29 2.07 11 .99 11.99 1 fngfne 

CDIdSrorr. Steady Stole, Shv/"down 189.06 261.47 201.22 22.78 131 .84 131.84 All Engines 

Sten~ .io 2 11 .08 12.89 13.83 Z.07 12.33 ".33 1 fll9'ne 
Warm SIOrr. Steady SlOft!', ShtJtdown 121.83 141.82 lSLll 22.74 135.61 ",., All Engines 

Scellil ' ;o 3 88' 11.84 12.33 2." 10.98 10.98 1 mglne 

SleoriySwfe 97.68 130.24 135.61 22.53 120.74 tlO.74 All Enlines 

Scenario 4 1 fmine 

All Engines 

Othe, MiK Sce"orias -bfl~ a n fUn hour ty,n 
{C5-<oId .Urt 1'IoIIr. WS·"' .. m ".rt hoIw. SO--ohu,"''''" IIOIH. !Soll.ody lut. """'I 

NO, CO vee SO, PM10 PM2.5 

Ib5/clilY fbsjcl ay Ibs/day Ib5/day Ib$/dilY Ibs/day 

II· a , 55, SO, WS, Ss:. SO (tolal ops period 11 hrs! 

a S1 lO.n 25.52 3.04 18.44 18.44 1 fnglne 

25859 333.55 2110.73 33.46 2Q2.81 202.81 AU Engjne~ 

b · 3 as, 1 WS, 4 50s, 55 (10101 ops period 24 hrs) 

53.76 72.36 56.38 6.23 37.31 37.31 1 fngine MilX Day 

591.34 795.99 6W.l8 6855 410.40 410.40 All Engines Milx Oay 
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Table F.1-3 
Air Toxic and HAP Emissions from Natural Gas Fired Ie Engines 

Engine 10: 20V34SG-C2 Mal( Heat Rating: 80.18 mmbtu/hr Max Dally Fuel use: 1.89 rnmro 
NG (HHV): ] 019 btu/sci Max Fuel U5e: 78685.0 sci/hr at HHV Max Annual Fuel use: 317.26 mmscf 
Stroke: • 0.0787 mm5d/hr at HHV CO Oxidation Catalyst:. V., 
Type : lean Burn Max Ops, hrs/day: 2. Minimum VOC Control Eft for CO Cat: 0.7 
# of Units: 11 Max Ops, tiTs/year: 4032 Catalyst EF Multiplier; 0 .3 

Ef Ef Single Engine All Engines Federa l HAP 
Substance/Polluta nt Ib/mmbtu Source Ibs/ tl r Ibs/day Ibs/year t py Ibs/ hf Ibs/day Ibs/yea r tpy YI N 

Acetaldehyde 0.0005191 1 0.0125 0.2997 50.345 0.0252 0.1374 3.2964 553.798 0.2769 V 
Acrolein 0.0000579 0.0014 0.0334 5.615 0.0028 0.0153 03677 61.770 0.0309 V 
1-3 Butadiene 0.00036 1 0.0087 0.2078 34.915 0.0175 0.0953 2.2861 384.063 0.1920 Y 
Benzene 0.000214 1 0.0051 0.1235 20.755 0.0104 0.0566 1.3590 228.304 0.1142 V 
Biphenyl 0.000212 2 0.0051 0.1224 20.561 0.0103 0.0561 1.3463 226.171 0.1131 V 
Ethylbenzene 0.0000698 1 0.0017 0.0403 6.770 0.0034 0.0185 0.4432 74 .466 0.0372 V 
Formaldehyde 0.00232 1 0.0558 1.3393 225.007 0.1125 0.6139 14.7326 2475.076 1.2375 Y 

Methanol 0.0025 2 0.0601 1.4432 242.464 0.1212 0.6615 15.8756 2667. 108 1.3336 Y 

n-Hexane 0 .00111 1 0.0267 0.6408 107.654 0.0538 0.2937 7.0488 1184.196 0.5921 V 

Naphthalene 0.0000246 1 0.0006 0.0142 2.386 0.0012 0.0065 0.1562 26.244 0.0131 V 

PAH (total) 2A9E-07 1 0.0000 0.0001 0.024 0.0000 0.0001 0.0016 0.266 0.0001 V 

Toluene 0.000235 1 0.0057 0.1357 22 .792 0.0114 0.0622 1.4923 250.708 0 .1254 V 

Xylenes 0 .000634 1 0.0153 0.3660 61.489 0 .0307 0.1678 4.0261 676.378 0.3382 Y 
Propylene 0.00528 1 0.1270 3.0481 512 .085 0.2560 1.3971 33.5294 5632 .931 2.8165 N 

0 0.0000 0.0000 0.000 O.ODOO 0.0000 0.0000 0.000 0.0000 

0 0.0000 0.0000 0.000 0,0000 0 .0000 0.0000 0.000 0.0000 

0 0.0000 0.0000 0.000 0.0000 0.0000 0.0000 0.000 0.0000 

0 0.0000 0.0000 0.000 0.0000 0 .0000 0.0000 0,000 0.0000 

ArnmOllla 0/' 3 1.0800 25.9200 4354560 2.1773 11.8800 285 .1200 47900.160 23.9501 N 

References: Total Federal HAPs: 4.40 IpV 

1-1 ) CARB/CATEF Natura! gas ICE, SCC 20200202,4 stroke, lean burn, uncontroll ed Efs, mean values. CATEF Database. 

See Humboldt BaV GS FOOC, Table 6, NCAQMD, 4/8/08. 
(2) EPA, AP-42, Section 3.2, Table 3.2-2, 7/2000. 
(3) NH3 value from Wartsila data at 10 ppmvd slip. 
(4) CO Catalyst control eff% for voe is 70% per wartslla/Cogentrlx. 



Table F.l-4 Fuel Gas Heate r 
C alcu lation of Oi t'eria Poll utant Emiss ions for Process Heaters Firing Gaseous Fuels 

He.lter Operation Mode: Normal fi ring mode 
Ops Hr/Day: 24 Wors t Case 
Ops Hr/ Yr: 4232 

Calculation of Criteria Pollutant Emissions from Each Identical Unit 

Emission 
Maximum Maximum Maximum 

Compound Factor, 
Hourly Daily Annual 

Ibs/MM,c[ (1) 
Emissions, Emissions, Emissions, 

Ib/h, (2) Ib/ day Ibs/y, 

NOx 4.92E+01 ] .93£-01 4.64E+OO 8.18E+02 
CO 9,17E+O"t 3.6iJE-01 8.64[i+00 1.52E+03 
VOC 4.08£+01 1.60E-01 3.84E+00 6.77£+02 
SOX 6.00E-Ol 2.36E.-03 S.6SE--02 9.97E+00 
PMI0 7. 13£+00 2.80&02 6.nE-Ol l.18E+02 
PM2.5 7.1 JE+OO 2.80E-02 6.72E-01 1.18£+02 
NI-I 3 O.ooE+OO O.OOE+OO O.OOE+OO O.ooE+OO 

lbs/MMbtu 
CO2 1 .17E+02 4.68E+02 1.12E+04 1.98E+06 
Methane 1.30E-02 S.20E-02 \.25E+OO 2.20E+02 
N20 2.21E-04 8.82E-04 2.12E-02 3.73E+00 
C02e 

Notes: (1) natural gas criteria poll utant EF fac tors 
(2) Based on maxim um hourly heater fuel lise of 

and fuel HHV of 1019 
(3) Based on maximum annual heater fuel use of 

and fuel I-IHV of 1019 
(4) PM2S' PMI 0 

Rcis: (1) EFs {.rom ETI (mfg) and AP-42, 5ectior, l A·, 7-98. 
(2) G HG Factors, General Protocol, CCAR, Ver 3.1, Jan 2009. 
(3) Mfg values adjus ted for LNB application. 

T/lis III/it ;5 exempt from tile SDA peD pennjt/jn8 requirements per Rille] 1. 
n ,is ,mit is exempl from tile SDAPeD BACT requirements per Rille 20.2. 
Unit operates during main engine operation plus 200hours/ yr for contingency. 

Rev.711SmfflFllng Append ix F.2 fo r Hnal da ta . 

Annual 
Emissions, 

ton/yr (3) 

4.09E-01 
7.62E-01 
3.39E-01 
4.98E-03 
5.92E-02 
5.92E-02 
O.OOE+OO 

9.90£+02 
1.10E-01 
1.87E-03 

Btu /scf gives 

Btu/scf gives 

# of Units: 
Fuel Type: 

Moximum 

Hourly 
Enlissions, 

Ib/ hr 

1.93E-01 
3.60E-Ol 
1.60E-01 
2.36E.jJ3 
2.80E.jJ2 
2.80E.-02 
O.OOE+OO 

4.68E+02 
5.20E-D2 
8.82E.-D4 

4 
0.0039 
16,928 

16.6124 

Exh Flow 
Exh Flow 
Exh Temp 

Exh Vel 
Stk HI 

Stk Diam 

1 
Nat Gas 

All Units 

Maximum Maxi mum 
Daily Annual 

Emissions, Emissions, 

Ib/day Ibs/y, 

4.64.E+00 8.18E+02 
8.64E+00 1.52E+03 
3.84£+00 6.77E+02 
S.6S.E.-02 9.97E+00 
6.72E-0"I 1.18E+02 
6.72E.-Ol 1.18E+02 
O.OOE+OO O.OOE+OO 

1.1 28+04 1.98E+06 
1 .25E+00 2.20E+02 
2.12&02 3.73E+00 

metric tOilS 

MM Btu/hr/boile r 
MMscf/ lu / boiler. 
MM Btu/yr/ boiler 
MMsd/yr/boiler . 

3479.00 Ibs/ hr 
2243.00 acfm 
1015.00 deg F 

12.42 ft /sec 
• It. 
• in. 

AlUlUal 
Emissions, 

tonly r 

4.09E-01 
7.62E-01 
339E-01 
4.98E-03 
S.92E.-02 
5.92E-02 
O.ooE+OO 

9.90E+02 
1.10E-01 
1.87E--03 
9.93E+02 

902.5 



Table F.1-5 Fuel Gas l iI;'aler Emissiuns 
Calculation uf Noncri teria Pollutant Emissions for Process He~ter5 Firing Gaseous Fuels 

I 'h~iller Operation Mode: Normal firinJ; mode 
Ops Hr / Dlly: 24 
Cps Hr/Yr: 4232 

Calculation of Noncriteri .. Pollutant Emissions hom Each Identical Uni t 

Emission 
Maximum Ma)j;mum Maximum 

Annual 
Hourly Daily Annual 

CompoWld Factor, Emissions, 
Ib/ MMsd(l ) 

Emissions, Emissions, Emissions, 
tOll/yr (3) 

Ib/hr (2) Ib/day lbs/yr 

Acetaldehyde 6.87£-03 3.48E-05 8.36E-04 1.47£..01 7.37E-05 
Acrolem 4.51 E-03 1.77E-05 4.25E-04 7.49E..()2 3.75E-05 
Ammoniil (5) o.OOE+OO O.('IOE+OO O.OOE+OO O.OOE~OO 

Benzene 4.3IE-03 1.69E·05 4.06E..04 7.16£.02 3.58E-05 
1,3-Butlldi'me O.OOE+OO O.OO E+OO O.OOE"OO 0.00£+00 O.OOE+OO 
Ethylbcnzene 9.5OE·03 3.7'3&05 8.95E-04 1.58E-Ol 7.89E-05 
Formaldehyde 1,70E·02 6.67E-05 1.60£.03 282£·0 1 1.41 £·04 
Hexane 6.30t-O.'\ 2A7E-05 5.94E-04 I .05E-01 5.23E-05 
Naph tha lene 3.00E4\ 1.lSE-06 2.83E-05 4.98E-03 2.49E-06 
PAI'ls (4) 4.ooE4I 1.57E-06 3.77E-05 &.64.1Ul3 3.32£-0& 
Propylene 7.31£..01 2.B7E-03 6.89E-02 1.21E+0I 6.1J7E.<l3 
Propy lerK' o,:ide. O.ooE+OO 0.00£+00 O.OOE+oo O.OOE+OO O.ooE+oo 
Toluene 3.66&02 1.44E-04 3.45E-03 6.08E·Ol 3.04E..04 
Xylene 2.i:?E-D2 1.07E-04 2566-03 ".52E-O! 2.26E·04 

O.OOE+OO O.OOE+OO O.ooE+OO O.ooE+OO 
O.ooE+OO 0.1.10£+00 O,OOE"oo O.OOE+oo 
O.ooE+oo O.ooE+oo 0.00£+00 O.OOE+OO 
O.OOE+OO O.OOE+OO 0.00£+00 O.OOE+OO 
O.OOE+OO 0.00£+00 0.00£...00 O.OOE+OO 
O.OOE+OO 0,00£+00 0.00£+00 O.OOE+oo 
O.OOE+OO O.OOE+OO 0.00£+00 O.OOE+OO 
O,OOE+OO O.OOE+OO O.OOE+oo o.ooIhoo 
0.00£+00 0.00£+00 0,00£+00 O.OOE+OO 

Notes: (1) natural Will HAPs factors 
(2) Based on maximum hourly boiler fuel use of 

and fu.~II-I HVof 1019 Btu/ sd gIVes 
(3) Based on maximum annual boiler fuel uS(> of 

and fuel HHV of 'IOJ9 Btu/sd gives 
(4) I'A lis _ Polycyclic aromatic hydrocarbons 
(S) Ammonia b.1S1'd SCR nol propost'd for this small process heater 

Refs: CA RB OIttf Datllbase 
SOAreD. B17, ToXies Efs Database 
SCAQMD,6j2j 2J»J 

TI/is ''''', IS t'xcmpl from 1/11: SDAreD pt"'lIitiJrg rcqllin'lIIctlts I'u Rule 11. 
n /is wril is o elllpi from ,ilt SDAPeD BACT rtqwrt mculs pr:r Rille 20.2. 

Rev. 612312011 

It of Units: 
Puel Type: Nnt Gas 

All Units 

Maximum Ma)j;mum Mft)(lmum 
Hourly Daily 

Annual 
Annual 

Emi~5ions, 
Emissions, Emissions, Emissions. 

ton/yt 
Ib/hr lb/day Ibs/yr 

3A8E-05 B;J6E-04 1.47E-01 7.37&05 
1.77£-05 USE4I 7.49E-02 3.75E-05 
O.OOE+OO O.OOE+OO O.OOE+oo 0.00£+00 
1,69E·05 4.06E-04 7. 16E.Q2 3.58F..-05 

O.OOE+OO 0.00£+00 O.OOE+OO O.OOE+OO 
3.73E-05 8.951Ul4 1.58£-01 7.89E-05 
6.67E-05 1.60&03 2.82£..01 1.41 E·04 
2.47E·05 S.94E-IM I.05E.-01 5.23E·05 
1.I8E-06 2.83E-05 4.98E-OO H9E-D6 
1.57E·06 3.77£-05 6.64E-03 3.32E-06 
2.87E-03 6.89E-02 1.21E+0I 6.01£-03 
O.ooE+oo O.ooE+OO O.OOE+oo O.OOF.:+OO 
1.44£_04 3.45E-03 6.CIBE·Ol 3.04£.04 
1.07E·04 Z.56E-03 4.52E-OI 2.26E-04 
O.ooE+OO O.OOE+oo O.OOE+OO 0.(10£+00 
O.OOE+oo o.OOE+OO 0.00£+00 Q,ooE+OO 
O.OOE+OO O.ooE+OO O.OOE+OO O.ooE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO 0.00£+00 
0.00£ .. 00 0.00£+00 O.OOE+OO 0.00£+00 
OOOE+OO 0.00£+00 O.ooE+oo 0.001;+00 
O.OOE+OO O.OOE+oo 0.00£+00 O.OOE+OO 
0.00£+00 0.00£+00 O.OOE+OO 0.008+00 
O.OOE+OO 0.00£.,,00 O.ooE+oo 0.00£+00 

, MMBtu/ hr/ boiler 
0.0039 MMs.:::f/hr/boill'r. 
16,928 MMBhl/yr/bol ler 
Ib.6124 MMscf/yr/boiler. 



Table F.l-6 Warm Start Heater(s) 
Calculation of Criteria Pollutant Emissions for Process Heaters Firing Gaseous Fuels 

f-Ieater Operation Mode: Normal firing mode 
Ops Hr/Day: 24 Worst Case 
Ops Hr/Yr: 4928 

Calculation of Criteria Pollutant Emissions from Each Identical Unit 

Compound 

NO, 
eo 
voe 
SOx 
PM10 
PMl.S 
NH3 

CO2 
Methane 
N20 
COZe 

Notes: 

Emission 
Factor, 

Ibs/M Mscf (1) 

4.92£+01 
9.17E+0"1 
4.08£+01 
6.ooE-01 
7.13£+00 
7.131:+00 
O.ooE+oo 

Ibs/MMbtu 
1.17E+02 
1.30E-02 
2.21 E-O-I 

Maximum 
Hourly 

Emissions, 

Ib/ l" (2) 

1.93E-01 
3.60E-01 
1.60E·01 
2.36E·03 
2.801!-02 
2.BOE--02 
O.ooE"'OO 

4.68E+02 
5.20E-02 
8.82E·04 

Maximum 

Daily 
Emissions, 

Ib/ day 

4.64E+00 
8.611-E +(}() 
3.84£"+00 
5.65E-02 
6.72E-01 
6.72E-Ol 
O.OOE+OO 

1.12E+04 
1.25E+00 
2.12E-02 

(1) na tural .,ras cri teria poll utant EF factors 
(2) Based on maximum hou rly heater fuel use of 

and fuel HHV of 1019 
(3) Based on maximum annual heater fuel use of 

and fuel HHVof 1019 
(4) PM2.5 • PMl O 

Maximum 
Arulual 

Emissions, 

Ibs/ '1 r 

9.53E"'02 
L77E-t-03 
7.88 £+02 
1.16E+01 
1.38E+02 
1.38E"'02 
O.OOE+OO 

2.31 E+06 
2.56E+02 
4.3sE+00 

Re fs: (1) EFs from ETL (mfg) and AP-42, Section 1.4, 7-98. 
(2) G HG Fnctors, General Protocol, CCAR, Ver 3:1, Ja n 2009. 
(3) Mrg Nox values adjusted for LNB application. 

Till$(! III/its are exempt from Ihe SOA PeD permitti/lg requirements per Rule 11 . 
n~ 1m its areexempl from Ille SDA PeD BACT requiremellts pu Rille 20.2. 

Annual 
Emissions, 

ton/yr (3) 

4.76E-01 
8.87E-01 
3.94£-01 
5.80E·03 
6.90E·02 
6.90E·02 
O.ooE"'OO 

J .15E+03 
1.28E-01 
2.17E-03 

Btu/sd g ives 

Btu/sef gives 

# of Units: 
Fuel Type: 

Maximum 

Hourly 
Emissions, 

Ib/hr 

1.936-01 
3.6OE-01 
1.60E-01 
2.36E-03 
2.80&-02 
2.8OE-02 
0.00£+00 

4.68E+02 
5.20E-02 
8.828-04 

4 
0.0039 
19,712 

19.3445 

" 2 u nits total. but one unit is strictly a s tandby/backup unit, and only used. w hen the primary unit is down. 
Total ho urs per year for both units combint.>d will not exceed the above noted value. 
Ops hours/year includes a 200 ho ur/year contingency. 

Rev. "ffjcg}M,lfling Append ix F.2 for finaJ data. 

1 
Nat Gas 

• 

A ll Units 

Maxi mum Maximum 

Daily Annual 
Emissions, Emissions, 

Ib/day Ibs/yr 

4.64E+00 9.53E+02 
8.64E+00 1.77E+03 
3.848+00 7.888+02 
S.6SE·02 1.16E+01 
6,72E-01 1.38Effi2 
6.72E-01 1.38E+02 
O.OOE+OO 0.00£+00 

1.12E+04 2.3]£+06 
1 .25E+00 2.568+02 
2.12E-D2 4.35E+OO 

metric lOllS 

MMBtu/ hr/bOller 
MMsd/hr/boiler. 
MMBtu/yr/boi ler 
MMsef/yr/boiler. 

Exh Flow 3479 
Exh Flow 2243 
Exh Temp 1015 

E.xh Vel ] 2.42 
SO Ht • 

Stk Olam • 

Annua l 

Emissions, 
to n/yr 

4.76E-01 
8.87&01 
3.94&01 
5.80&03 
6.90E'()2 
6.90E-02 
O.OOE+OO 

1.15E+03 
1.28E-01 
2.17E-03 
"1.16E+03 

1050.9 

Ibs/hr 
acfm 
deg F 
(t/sa:: 
It 
in . 



T~b l~ F.I.' W~Tm Sl~rt Hut~r EmiHions 
Cdlculation of NQlKritl'ria Pollulant Emiss ion' for Pt""tH Hu ll'''' Firing Gueou, Fueb 

l~ e3 t l!r Oper~tion Mod" NOT",,,,I firin~ mooe /I of Units: 
Ops Hr/Day: 2..\ Fucl Type: Nat Gas 
Cps Hr/Yr. ..\928 

CalC\l l~ tion of Noncritcria Pollutant Enl1S5IOOS from ~h Identiul Uni t 

Emission 
Ma.~imum M~)limum Muimum 

Annual 
Hourly Daily Annual 

Compound Factor, Emis..ions, 
I b/MM~f(I ) 

Emissions, Emi!'.';ions, Emlssiol'ls, 
ton/yr (3) 

Ib/hr (2) Ib/day lbis/yr 

Acetaldehyde 8.87£·03 3.486-05 g,)6E.().I l ,nE.Q1 8.58E-OS 
Acrolein -I.5IE-03 I."'" 4.2SE-(M 8.nE.Q2 4.36&05 
AmmonLOI (5) O.ooE+OO O.OOE+OO 0.00£+00 0.00£+00 
Bentene UI£.ID 1.69EW5 4.06£41 8.34£.02 • . 17£.05 
I,J·6uta.diCl'oC' 0.00£+00 O·ooE"OO 0.00£+00 O.OOE+OO O.OOE+OO 
£thylbenzene 9.5()E-QJ 3.73E-05 8.95E.Q4 '1.84£.01 9.1'1£·OS 
Formaldehyde 1.70E·H2 b.67E-05 1.6O£.OJ :'.29E.()1 1.64£.Q4 
HCliant' b.30£.t~ 2.47lW5 " ..... 1.22E.Ql 6.09E·05 
Naphthalene 3.00£.(\.1 1.I8f...06 283E-05 5.80E.()3 2.90£·06 
PAH5(4) 4.00f..O.l 157E.(l6 J.71£.Q5 7.74&m 3..,..'" 
Propy~ '_'IE-{l l 2.B7E'lJ 6.89E-02 1.41E"01 7.07E.Q3 
Propylene o~ide 0,(10£+00 0.00£+00 o.ooE"oo O.OOE+OO OJIOE+OO 
Toluene 3.66E'()2 1.4~~ J.45E..()3 7.08E..()1 3~1'A» 

Xylene 272£.02 ·1.07E-04 >56E<lJ 5.26&-01 2.63E-04 
O.OOE+OO 0.00£+00 0.00£"00 O,OO£~OO 

O.ooE+oo 0.00£ .. 00 O.OOE+OO o.OOE~OO 

0.00£+00 O.OOE+OO O-OOE+OO 0.00£+00 
II.1IOE+OO 0.00£·00 0.00£+00 OOO£-HIO 
O.OOE+oo O.OOE+OO O.OOE1'oo O.OOE+OO 
0.00£"00 O.OOE+OO 0.00£+00 0.00£+00 
0.00£+00 0.00£ .. 00 0.00£+00 O.OOE+OO 
0.00£+00 0.00£+00 O.OOE+OO 0.00£+00 
OJX1E .. OO O.ooE+OO 0.00£ .. 00 O.ooE+OO 

NOll'll: ( I) natll r~ 1 r,as I IAPs factors 
(2) ~ on ma>l.'mum hourly boiler fuel U!iC' of 

and fuel HHV of 1019 1I1u/$Cf R"""" 
(3) Based on ma>amum ~nnual boil~ fuel USII' of 

and fuel HHV of 1019 Btu/sef Rives 
(4) PAJ·ls· Polycrclic aro"",tic h)'d roca~ 

(5) Am l1lonia base..l SCR not propose<! lor thi$ 5ma IJ pr~ hellIer 

"'Iv CARB utef Da t"~5e 

SOAI"CD, B\7, T~ics Hs Database 
SCAQMD,6/2/2CKIO 

11_ u"II$lIrr"rr",~ from II .. SOAI'CD /",,,,,,lImg ~u"t~oet't5 pf"r RlIre 11. 
111rllt' uuils arrocmpl fro'" the 50A I'CD IIACTrtqlUIl'Jloet,ts pt!f Rill( 20.2 . 

Maximum 
Hourly 

Emlssl(WlS, 
Ib/hr 

:totflE-OS 
1.77E.Q5 

O.OOE+OO 
1.69E.()5 
O.OOE+OO 
J.73E.Q5 
6.67E.Q5 
2 47E"()S 
1.I8E.ij6 
1.57E.M 
2.87E.(J3 
o.OOE+oo 
1.44E.().I 
1.07E.Q4 
0.00£+00 
0.0010+00 
0.00£"00 
0.00£+00 
0.00£+00 
0.001:;·00 
O.ooE+OO 
O.OOE"OO 
O.OOE+OO 

, 
0.0039 
W.n2 
19.:M45 

• 2 units totill, but one unit;5 strictly a st'lndby/backup unit, and onlv u5I!<J "'Mn the pnmary umt ,s down. 
Tota l hours per year for both units will not exceed the above noted value. 

Rev. 61231201 1 

All Units 

Ma>l.imum MII>l.imum 
Daily Annuli 

Emissions, Emissions, 
Ib/day Ibs/yr 

8.36E.().1 \.nE.Qt 
..\.25E.Q.4 8.72&<12 
O.OOE+oo 0.00£+00 
4.06E.().I 8.3<..., 
O.OOE<-OO O.OOE.OO 
8.9SE.Q4 1.84E.()1 
1.60E-03 .3.29E.()l 
5.94£-04 I.22E.ol 
>SJE-OS 5.80E-{l3 
3.77E-05 7.74E-0:3 
6.89f...02 1.4IE1'OI 
O.ooE+OO 0.00£-000 
3.45£.(13 7.06£.01 
2.56E.(l3 5.26E..()1 
0.00£+00 O.OOE·+OO 
0.00£+00 0.00£+00 
0.00£" 00 0.0010"00 
O.OOE+OO O.OOE+(jU 
O.OOE+OO 0.00£-+00 
o.OO£-tOO 0.00£·00 
0.00£+00 0.00£+00 
O.OOE+OO 0.00£+00 
O.ooE"OO O.OOEo-OO 

MMlItu/hr/boil1!r 
MMsd/hr/boiler . 
MM8tu/y./ boller 
MMsd/yr/boiler 

AnnuJI 
Emissions, 

lon/yr 

S.SSE-05 
, .36"", 
0.00£+00 
•. 17&05 
0.00£+00 
9.19E-{l5 

1.64E..()4 
6.0':1 (;,05 
2.90E.Q6 
WE« 
7.07E.()3 
O_OOE+OO 
154£.().I 

>""'" 
0.00£ .. 00 
Q,OO£HX) 
0,00£+00 
0.00£+00 
000£+00 
0.00£..00 
0.00£+00 
0.00£ .. 00 
o.ooe .. oo 



Table F. l ·8 EXPECfED INTERNAL COMBUSTION ENGINE EM ISSIO NS 

Liquid Fuel , of Idemical Engines: 

Emergency ~ire Pump 
Mrg: John Deere '- Exhaust Temp. F: 1040 
Engine If: JU4H-UFADWg (Clarke):- If of Cylinders: • Kw 0 approx. Stroke: 4 
BliP: 144 Turbocharged: y" 
RPM : 1760 lntercooled: 
Fuel: 1f2 Diesel Ignition: C1 
Fuel Use: 10 Gph (I ) E1C.hausl Flow. acfm 740 
Fucl1lHV' 139000 Btu/gal 
rnrnblu/hr 1.39 Im v Max Daily Op Hrs: 
EPA/CARB Tier II: 3 Max Annulil Or Hrs' 50 

Slk HI • 11. 
Futl Wt : 7 Lbs/gal 5tk Diam 4 in. 
Fuel s: O.OO1S % WI. 

Fuel S: 0, 105 LbsflOOO gal 
502: 0.21 Lbs/lOOO gal 

Single Engine 
Ef s (::/hh],· hr) Lo/Hr LblDay LbslYr TUlIsl Yr l.blllr 
NO, 2.8 0.89 0.89 44.41 0.022 0.89 
CO 1 0.32 0.32 15.86 0 .008 0.12 
VOC 0. 1 0.03 om 1.S9 0.001 0.03 
PMIO 0.09 0.03 0.03 1.43 0.001 0.03 
SO, NA 0.0021 0.0021 0.11 0.0001 O.(XJ2J 

Ills/gal 
CO2 22.38 224 22. 111 90 5.60 124 
Methane 0.clOO661 0.01 0.01 0.33 0 .000 0.01 
N20 0.000221 0.00 0.00 0. 11 0.0001 0.00 
C02e S.62 

NOles: 
I. ruel con~umption b~sed on 0.055 galfhp-hr (avg EPA and SCAQMD values) 

if no value given by mrg for specific engine. 
2. PM 10 equals PM2.5. 
3. PM 10 used in HRA to represent DPM emissions. 
4. GHG EFs, Genernl Protocol, CCA R, Ver 3.1. 1/09 . 
• Sec modeling Appeooi1( F.2 for final data. 

All ElIgjl/(Jj 

Lb/Day Lbs/ Yr TO/iS/ Yr 
0.89 44. 41 0.02 
0.12 15.86 0.01 
0.03 1.59 0.001 
0.03 1.41 O.()()I 

O'()()Zl 0.11 0.0001 

224 11190 5.60 
0.0/ 0.31 0.000 
0.00 0.11 O.()()()I 

5.62 

C02emerriCIOIIstyr 5.// 



Table F.1-9 S02 Emissions Calculations based on Fuel S Content and lube Oil Consumption 

Fuel: NG S to S02: 2 Std ( onv Factor Hrs/Yr/Un it : 

5 content : 0.25 gr 5/100 sct /I of EngInes: 11 

Fuel: 1019 btu/set HHV l ube Oil 1 Engine 

Burn-off Final 

l oad l evel Heat Rate Fuel Use Fuel Use 5 in Fuel 5 in Fuel 502 502 502 
mmbtu/hr sd/hr 100 scf/hr grs/hr Ibs/hr Ibs/hr Ibs/hr Ibs/hr 

100% 80.18 78685 786.85 196.71 0.028 0.056 0.2 0.256 

90% 72.16 70816 708.16 177.04 0.025 0.051 0.18 0.231 

75% 60.14 59014 590.14 147.53 0.021 0.042 0.15 0.192 

50% 40.09 39342 393.42 98.36 0.014 0.028 0.1 0.128 

1. lube oil burn-off rate is best estimate from Wartsi la, ref. DAAB744303, at full load. 

2. assumes fuel use and load factor are essentially equal. 

Lube Oil Burn-off (Lube oil consumption-LOC) comments: 

lube oil burn-off refers to the oil picked up by the engine piston rings that is distributed to the pistion sleeve each time 

piston moves up the fir ing cycle. When ignition occurs a portion of the oil is combusted, and a portion is contaminated 

and removed from the piston sleeve wall as the cyclinder moves down the fi r ing cycle. The contaminated oil is 

collected in the lube all sump where settling takes place and oil is pumped from the sump to the filter system and 

back to the engine (cycle repeats). Periodically the lube all and filters are changed . 

Wartsila has estimated that approximately O.llbs of S per hour is combusted and converted to O.2lbs S02 per hour a.s 

a result of lOC. This value was used in the sax emissions calculations, although it is anticipated that S02 mass 

emissions will be far Jess than this value once compliance testing is completed. 

Refs : 

1. Impact of all Coosumption Mechanisms On Diesel EKhaust Particle Size Distributions. J. Stetter, et.al., Unlv of Wisconsin, 2003. 

2. Prevention of Air Pollution Form Ships: DPM Reduction via lube Oil Consumption Control. T. Miller. el.al., USCG, USN. 

3. The Influence of Engine lubricating Oit on Diesel Nanoparticie EmiSSions and Klnestlcs of O~lda tion, H. Jung, et.al.. Univ of Minnesota, 2003. 

4 . Characterization and Assessment of Ofesel Engine Particulate Emissions Reduction via lube·Oil Consumptiofl Control, M. Jackson. et.al., MIT, 

4032 

All Engines All Engines 

Final f inal 

502 502 
lbs/hr TPV 
2.82 5.68 

2.54 5.11 

2.11 4.26 

1.41 2.84 



Table F. l · l0 Operatio ns Related Mobile Source Emission.!. 

0JK:.,. tiolls Silt Dfli\'t;ry [ miniOlls Emissioll Futors (LbslVMT) 

Ma;urnum " DelivcriesIMOflth: JO Vt ll idtTyJM' NO. SO, CO VOC ('lit 10 PI\1.2.5 COl 
Roundtrip aelivery VMT: 40 PlISSenger 0.00067 0.0000 1 0,00689 0.00074 0.00009 0.00009 0.958 10 

,VMT/month: 1200 Dchv.:ry tmO 0.02 [57 0.0000-1 0.00681 0.00 155 0.00095 0.00094 3.8 11 60 

VMT/year: 14400 
VMT/day: " Emissio" , (Ibslday) 

Opera tjon! Employet Commuting Eml55ionS NOx SO, CO "OC "MID ('M2.S CO2 

OfrSc.'lSQn Employee II 11 PasSl;ngcr 0.295 0004 3.032 0.326 0.040 0.040 421 .56 

Peak Se'oISon Employtc: Ii 11 DtlivayHDD 0,863 0.001 0.2n 0.062 0.038 0.038 IH .46 

Annual a\'efage employee' 11 
Average roundtrip distance, miles " Totau 1. /58 0.006 3.304 0.388 0.078 0.077 57-<1.03 

VMT/day 440 

VMTh;car 160600 Emin ions ( ton~yea l") 

NO~ SO, CO "OC Pi\lIll 1'1\125 CO2 
p~ 0,054 0.001 0553 0.059 0.007 0.007 76.94 

Delivery HDD 0.155 0.000 004, 0.0 11 0.007 0007 21.44 

Toto/s 0.109 0.001 060] 0.07/ 0.014 O.OU 10438 

A$Sumplmns: 

t) Delivery Vehicles Avg Round Tnp VMTestnnaloo 10 be40 miles. 

2) Employee Vchu:;le Avg Round Trip VMT elIlimated 10 be 40 mdes. 

3) Emission (actors reflecl 201J EMFAC dall ror Ihe si le location County. 

Passenger vehicles - LOP/LOT, Delivery vehiclcs- heavy duty dll:st;l trnc.ks. 

Droiuted Sitt Equiplllcnt , Typ< III' Daily II ni An nu~1 Uu All nual llp· Urs 

8000 lb ForkJift 120 4 1460 175200 

NO, SOx CO VOC "Mill PM1.S COl C II4 NlO 
HI, Ibs/Hp-hr 0.00109 0.00000-1 0.0020 1 0.00&153 0.000244 0.000241 8 0.317 O.lHlOO4 1 , 

Ibslday 1.4832 0.00192 0.9648 0.21144 011712 0_1160659 152.16 0.0 1968 0 

Ibslyr 54 1.368 0.1008 352 IS2 193656 42.7488 42,364061 55S3S.4 7.1832 0 

TI'Y \) 17 O.OO()4 0. t8 '''' 0.02 002 27.8 0 ,004 , 



Tablef' .l ·U COmmisionln& Emissions Estimates 

100% Load 90% Lood 75" Load 50" Load 
Pollutont PPfJlvd Ib/hr ppmvd Ib/hl ppm~d Ib/hr ppmvd Ib/flr 

No. 120 31.86 120 28.96 110 22.68 100 14. 82 
CO 260 42.02 260 38.19 lOO 37.64 400 36.1 

VOC 110 10.16 110 9.23 140 10.04 170 8.77 
SO, 0.274 0.266 0.255 0.237 

mglm3 mglm3 m8lm3 mglm3 
PM 10/2.5 2S 2S 30 40 

1. vendor provided value s at the stated loads fo r 2OV34SG rated at 72 mmbtu/hr 

2. ppmvd and mg/Nm3 at 15" 02, per Waruna document OAAB714309. 

3 . SOle includes w m bustion plus lube oil addition (bUffi--off In cydinder chamber), calcula ted based on fuel use at load 

Data : toad % mmbtu/hr APCOSTP F: " at 1 atm ca lc 1 
SO 40.09 molar vol: 385.3 dscf/lb·mol 385300000 
7S 60.135 MolWts 

90 72.162 No. " 100 80. 18 CO 28 
VOC 16 as CH4 

Ref 02%: 15 EPA Fd 8710 dscf/mmbtu at 68 F at 0% 0 2 
Ambt 02%: 20.9 EPA Fd 30854 dscf/mmbru at 68 F ailS" 02 

1. assumes load and heal rales are closely related. 

Calculated Commissioning Emissions Values for 20V34SG-C2 rated at 80.18Illmbtu/hr. 

Ibs/hr 

tood " mmbW/hr DSCFH DSCMH No. CO VOC 502 PM10/Z.5 
SO 40.09 1236940 35021 14.77 35.96 8.73 0.237 l.09 
7S 60.115 1855409 52531 24.37 40.45 10.79 0.255 3.47 

90 72.162 2226491 63038 31.90 42.07 10.17 0266 3.47 

100 80.18 2473879 70042 35.44 46.74 11.30 0.274 3.86 

Worst Cilse Hourly ilInd Dally CommissionIng Emissions Estimates 

Pol/ulont It Engines Per Engine All Engines Ops PeriOd Per Engine All Engines 

Ibs/hr Ibs/fll Hrs/Doy Ibs/doy Ibs/doy 

No. 3 35.44 106.32 12 <125.28 1275.84 

CO 3 46.74 140.22 I l 560.88 1682.64 

VOC 3 11.3 33.9 12 135.6 406.8 
SC), 3 0.274 0.822 12 3.288 9.864 

PM10/2.5 3 3.86 11.58 12 46.32 138.96 

1. assumes ma~imum of 3 engine~ In commiSSioning in any l.houT or day 

2. assumes male ops hourS" per OInV commissioning phase day is no more than 12 hours 



TABLE F.1·12 FaciUty Startup/Shutdown Emission Rates for Each Engine forthe QBPP 

Scenario NO, eo voe PM1012.5 SOx 

Cold Start, Iblevent 8.82 12.57 6 .614 1.54 0 .137 

W arm Start, Ibfevent 2.43 1.322 1.764 1.54 0 .07 

Shutdown, Ibfevent 0.2 0 .31 0.34 0.35 0 ,05 

Wartsila Doc 10: oBAB715360, 2127/11 . 
Estimates based on startupfshUtdown data supplied by engine mfg in units of kgfper start. 
Cold start sequence Is 30 minutes, whi le a warm start sequence Is 15 minutes or less, i.e., times required for control 
systems to reach full abatement efficiency. The remaining part of the cold or warm startup hour would be at steady 
state, full control levels. 
Shutdown is 8.5 minutes. The remaining part of the shutdown hour would be at steady slate, full controlleveJs. 
Due to rapfd start capabitity of the engines, the engines will reach full load power production in 10 minutes. 



Table F.l-13 low Load Em issIons Scenarios-Steady State Operations 

Basis: Annual Avg Cases at 70F (Cases 10 and 11) Engines: 11 

Ibs/hr 
Nox ca vae SOl!.· PM I 0/2 .5 NH3 

Case 10 0.921 1.494 1.504 0.256 1.361 0.624 50% Load 

Case 11 1.11 1.48 1.541 0.256 1.372 0.832 75% Load 

·majority of SOx emiss ions from LOC. 

11 Engines at 50% Load (case 10) 

Nox ea vae Soil* PMIO/ 2.$ NH3 

Ibs/hr 10.13 16.43 16.54 2.82 14.97 6.86 

Ibs/8 hrs 81 .05 131.47 132.35 12.53 119.77 54.9] 

tbs/16 hrs 162.10 262.94 264.70 4$ .06 239.$4 109.82 

Ibs/24 hrs 243.14 394.42 397.06 67 .58 359.30 164.74 

11 Engines at 75% Load (Case 11) 
Nox ca vae $0)1.- PM I 0/2.S NH3 

Ibs/ hr 12.21 16.28 16.95 2.82 IS.09 9.1S 
Ibs/8 hrs 97 .. 68 130.24 135.61 22.53 120.74 73.22 

Ibs/l 6 hrs 195.36 260.48 271.22 45.06 241.47 146.43 

Ibs/2 4 hrs 293.04 390.72 406.82 67.58 362.21 219.65 

"'·5U/50s not included . 



Industrial Solution Services I MSDS 

Attachment F. l-l Urea MSDS 

Material Safety Data Sheet 
l. CHEMlCAL PRODUCf and EMERGENCY TELEI' HONE CONTACf 

Product Name 
Chemical Family 
Synonyms 

formula 
Product Use 

Urea Solution 
Amide 
Urea liquor; Nitrogen 
Solution for SCR NOx Control Systems 
CH4N20 + H20 
SCR NOx Control 

EMERGENCY TELEPHONE NUMBER 
CHEMTREC (U.S.) 800-424-9300 

ll. COMPOSITION/INFORMATION ON INGREDIENTS 

Component Name 
Urea 
Free Ammonia 
Bulret 
Ammonium Carbamate 
Water 

Exposure limits 

Percentage by Weight 
30 · 70% 
0.1 -1.0% 
0.1 - 0.5% 
0.1 - 0.5% 
28·69.7% 

Component TWA STEl PEL 
Ammonia 25PDm 33ppm 50ppm 
No lim!ts established for urea solution, biuret, or ammonium carbamate 

m. HAZARDS IDENTIFICA TlON 

EMERGENCY OVERVIEW 

Page I of 5 

CAS Number 
57-13-6 
7664-41-7 
108-19-0 
1111-78-0 
7732-18-5 

IDLH 
300 ppm 

Colorless liquid. With slight ammonia (pungent) odor. Reacts with sodium hypochlorite or calCium hypochlorite 
to form the explosive nitrogen trichloride. When heated, urea releases ammonia and when heated to 
decomposition it emits toxic fumes of nitrogen oxides (NOx), ammonia, and cyanuric aCId. Use water to control 
fires Involving urea solution if water is compatible with burning material. Urea Solution itself is non- flammable. 

POTENTIAL HEALTH EFFECTS 

Primary Routes of Entry: Skin contact/absorption, eye contact , and vapor inhalation. 

General Acute Ex posure : May cause irritation to eyes and skin. Ammon ia and carbon dioxide vapors may 
accumUlate in a confined space, 

General chronic Exposure: No test data available. 

Carcinogenicity : 
NTP: Not listed 
lARC: Not Listed 
OSHA: Not Required 

hi t P :/Ii ndustd al sol u ti onserv ices. com/S i telProductl n r olM S D S/i ndex. htm 6115/20 11 



Industrial Solution Services I MSDS Page 2 of 5 

Medical Condition s Aggravated by Exposure: No test data available. 

IV. FIRST AID MEASURES 

First Aid for Eyes: Flush eyes with copious amounts of tepid water for at least 15 minutes. If Irritation, pain, 
swelling, excessive tearing, or light sensitivity persists, the patient should be seen in a health care facility. 

First Aid for Skin: If Irritation occurs, flush exposed area with copious amounts of tepid water for at least 15 
minutes fo llowed by washing area thoroughly with soap and water. Tile patIent should be seen In a health care 
facility i f irritation or pain persists. 

First Aid for Inhalation: If Irritation develops, mo .... e patient to fresh air and monitor. If cough or difficulty In 
breathing develops, evaluate for respiratory tract irritation. If trained to do so, admmister supplementa l oxygen 
If needed . If irritation, coughing or difficu lty in breathing persists, the patient should be seen In a health care 
facfilty. 

First Aid for Ingestion: If conscious, give the patient large quantIties of water to drink and induce vomibng. 
Seek medical attention. 

V. FIRE FIGHTING MEASURES 

Urea solution Is not flammable. 

Exti nguishing Media: Use water to extinguish a fire Involving urea solution If water is compat ible with the 
burning material. 

Special Fire Fighting Procedures: 
• Positive pressure self-contained breathing apparatus (SCBA) should be used when there IS a potential for 

inhalation of vapors and/or fumes. 
• Wear full fire fighting protective equipment that is appropriate for conditions. 

Caution : 
• Runoff from fire control or dilution water may cause pollution. 
• At elevated temperature, urea solution may decompose to form cyanuriC acid, ammonia, bllJret, and/or 

nitrogen oxides . 

VI. ACCIDENTAL RELEASE MEASURES 

Spill or Leak Measures: Keep unnecessary people away and isolate hazard area. 

Determining Spill Size: Generally, a small spill Is one tl1at Involves a single, small package (i.e. up to a 55 
gallon drum), small cylinder, or a small (non-continuing) leak from a large container. 

Small or Large Spill: 
• Spllled urea solution may cause slippery conditions. 
• Recoverand use as fertilizer. 
• If disposal of product or contaminated by·products Is necessary, follow guidelines set forth by local, state, 

and federal environmental agencies. 
• Runoff may cause pollution. 

I'll. RANDLL'IG AND STORAGE 

No unusual storage precautions are necessary. 

Handling Precautions : Use proper personal protective equipment when working with or around urea solution 

http://industri alsoluLionserviccs.com/S i telProd uC11 n f o/MS DS/i ndex . him 6/15/20 II 



Industrial Solution Services I MSDS Page 3 of 5 

(See section VIII). 

vm. EXPOSURE CONTROLS, PERSONAL PROTECTION 

Respiratorv Protection Requirements: Urea solution may pose an inhalation hazard In confined areas due to 
its ability to produce ammonia and carbon dioxide vapors. If necessary to enter an area that contains urea 
solution, monitor for arnmof'lla and oxygen content. Oxygen levels should be maintained between 19.5% and 
23.5%, if outside of this range use appropriate precautions. If ammonia vapors are present, protect as follows: 

<25ppm: 
25 to 35 ppm: 
35 to 50 ppm: 
50 to 250 ppm: 

250 to 300 ppm: 

<300 ppm: 

No protection requIred . 
Protection required If the dally TWA is exceeded. 
Protection required If exposed for more than 15 minutes. 
Minimum of an air-purifying respirator equipped wi th 
ammonia canister(s) or caltrldge(s). 
Minimum of a fu U- face air-purifying respirator equipped 
with ammonia canister{s) or cartrldge{s) . 
A fresh air supply system must be used (I.e. positive 
pressure self contained breathing apparatus). 

Engineering Controls: Adequate ventilation should be supplied . 

Skin Protection Requirements: Impervious gloves should be worn. 

Eye Protection Requirem ents: It is recommended that safety glasses or goggles be used and 1f there is a 
potential for splashing liquid, a face shield should be used In conjunction with the safety glasses or goggles . 

Other Protective Equipment: Safety shower and eyewash fOUntain or at least 5 gallons of accessible dean 
water should be provided in a urea liquid handling area. 

IX. PHYSICAL AND CHEMICAL PROPERTIES 

Physical Form 

Color 

Odor 

Bolling Point 

Melting Point 

pH 
SolubilitY 

Specific Gravity 

Vapor Density 

Vapor Pressure 

% Volatile by Volume 

Molecular WeIght 

Density 

Critical Temperature 

Critical Pressure 

liquid 

Colorless 

Slight ammonia odor (pungent) 

50% urea solution bolls at 223 degrees F (106 degrees C) 

40% urea solution salts out at 33 degrees F (0.6 degrees C) 
50% urea solution salts out at 64 degrees F (18 degrees C) 
70% urea solution salts out at 135 degrees F{S7 degrees C) 

9.25 @40% urea solution 

100% 

1.11 for 40% urea solution 
1.14 for 50% urea solution 
1.175 for 70% urea solution 

No test results 

No test results 

No test results 

Not applicable 

9.28 lb. @ 60 degrees F per ga llon for 40% solution 
9.51 lb. per galion for 50% solution 
9 .80 lb. per gallon for 70% solution 

No test results 

No test results 

http://industrialsolutjonservices.com/Site/Productln fo/lV(SDS!index.htm 6/15120 11 
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X. REACTfVITY 

Stability: 
Hazardous Polymerization: 

ihls Is 11 stable material 

Will not occur. 

Page4of5 

Decomposition: Urea solution forms ammonia, cyanuric acid, biuret, and/or nitrogen oxides (NOx) upon 
decomposition. 

Incompatibilities : Reacts with sodium hypochlorite or cakium hypochlorite to form nitrogen trichloride that 
may explode spontaneously in air. incompatible with sodium nitrite, phosphorus pentachloride, and nitrosyl or 
ga llium perchlorate. 

J([. TOXICOLOGICA L INFORMATION 

Toxicity 
Acute Oral Toxicity 
LOSO, Rat: 
lOSO, Mouse: 
LD 0, Cattle: 
Repeated Do se Tox icity 
Rat: 

Ecotoxicity 
Acute Toxicity t o f i sh 
lCSO Barillius barna 
Acute Tox icity to Aquatic Invertebrates 
ECSO Daphnia magna 
Toxicity to Aquatic Plants 
n Scenedesmus quadracauda 

Note: Data Is for Urea 
Source: TFI Product Testing Program Apri l 2003 

XlI . ECOLOGICAL INFORMATION 

14,300 - 15,000 mg/kg 
11,500 - 13,000 mg/kg 
510 mg/kg 

NOAEl ,. 40% in ointment (24 wks; dermal) 

g,100 mg/l (96 hr ) 

> 10,000 mg/ l ( DIN 38412 Part II; 24 hr) 

> 10,00Q mg/l (192 hr cell multiplication 
inhibition test) 

Notify local health and wildlife omcfals and operators of any nearby water Intakes of contamination or discharge 
Into or leading to waterways. 

Note: See Ecotoxicity information in section XI 

XW. DlSI'OSAL CONSIDERATIONS 

Urea solution is not listed by the Federal EPA as a hazardous waste. Consult state and loca! envlfonmental 
agencies for acceptable disposa l methods. Recover product for use as a fertilizer, if possible. 

XIV. TRANSPORTATION ll\'FORMATION 

Urea solution Is not listed by any U.S. or Canadian transportation autt"lority as a hazardous material and as 
such, no specific Information is available. 

hUp;/Iindustri aiso lutionse rvices.comlS ile/ProductlnfoIMSDSIindex. htm 6/15/20 II 
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XV. REG ULATORY INFORMA TlON 

SARA TITLE III: Not Listed 
CERCLA Hazardous Subst ances List : Not listed 
TSCA Inventory : listed 

Page 5 of 5 

The information and recommendations herein are taken from data contained In Independent, Industry
recogntzed references Including but not limited to NIOSH, OSHA, CHRIS, the TFI ProdUct Testing Program, and 
SAX's Dangerous Properties of Industrial Materials - ninth edition. INDUSTRIAL SOLUTION SERVI CES, INC. 
makes no guarantee, ..... arranty or other representation concernin9 this substance, since conditions of its use are 
beyond the control of the company. INDUSTRIAL SOLUTION SERVICES, INC. disclaims any liability for loss 
or damage incurred in connect ion with the use of this substance. 

--~ ~-

Industrial Solution Services, Inc. 
P.O. Box 1921 . Upland, CA 91784 · Pt'\one 909.931.1860 . Fax 909 .931.1960 
sales@ lndustriaISolutionServlces.com 

s. •• CIft 'III'/;y CCS lN f ! "A~ n v ! 

bnp:llindustri alsolutionservices.comiSirelProductln foIMS DS/index. htm 6/ 1512011 
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Rating Specific Emissions Data. John Deere power Systems 

(eI) JOHN DEERE 

Nameplate Rating Information 

Clarf(e Model JU4H-UFADWS 

Power Rating (BHP I kW) 144 / 107 
Certified Speed (RPM) 1760 

Rating Data 

Rating 4045HFC28A 

Certified Power (kW) 117 
Rated Speed 1760 

Vehicle Model Nurmer Clarke Fire Pump 

Units g/kW-hr glhp-hr 

3.7 2.8 
0 .1 0 .1 

NOx+HC 3.8 2.8 

0.12 0.09 

1.3 1.0 

I Ce rtlficate Data 

Engine Model Year 2011 

EPA Family Name BJDXL06.8105 
EPAJD Name 350HAC 

EPA Certificate Number JDX·NRCI-11·14 
CARB Executive Order U-R-004-0429 

Parent of Family 4045HF285A 

Units g/kW·hr 

3.3 
0.1 

3.4 

0.25 

1.5 

• Tne errission data lisled is rreasured frama laboratory tflSt er'lg;r.e aecordil'lg to tha tast procedures of 40 CFR 89 or 40 
CFR 1039. as appieable. The lest engine is i'l tended 10 represent nomnal production hardw are. and we do not 
guarantee thaI every production engi'le w I have identlc~ test resuMs. The famly parent data represeots !l\J~lple ratings 
and this data trey have been colected al a dlfrerent engine speed and load. Emssion resulls trey vary due to engil'la 
rranufacturing tolerances, enghe operating coodkions, 'uels used, or other cond'1lions beyond our control, 

ThIs i'lIorrralion is propefly 01 Deere & ~any. I is provided solely for \he purpose 01 obtainilg certification or pernits 
of Deere poWered equipment U'\authorized distribu~ 01 Ihis information is prohibied 

JDPS 2/16/2011 



CLARKE 
Fin-/'llIler:lim, /'rmfum, 1m:. JU4H .. UFADW8 

Bllslc Engine Descr iption 

INSTALLATION & OPERATION DATA (1&0 Data) 
USA Produced 

Engine Manufacturel. _______ •• _______ _ _______________ John Deere Co. 
Ignition Type. _______________ _ _ __ _________ _ ________ Compression (Diesel) 
NumberofCylinders _______ __________ ____ ___________ 4 
Bore end Stroke - in (mml. _____________________________ 4 .19 (106) X 5 (127) 

Oisplacement - In' (L) __________________ _ ____________ _ 275 (4.5) 
Compressioo RaUo . ____ _ ___ ________ _ _ ________ _______ 190:1 

Valves per cylinder Intake _____ • _____________________________ , 
Extlausl _________________ _ __ _ _ _ __ _ _ ___ _______ 1 

CombuslionSystem _____ _ ___ __ _ _ ________ • _______ • ___ Olrecllnjectioo 
Engine Type ___ _ ___ ••• __________________ _ _____ ____ In-Line, 4 Stroke Cycle 
Fuel Management Control ______ __ _ ___ _ _ __ _ _ _ __ _ ____ _ _ • _ Ete<;tronic, High Pressure Common Rail 
Firing Order(CW Rotation) _. __ • ________________ _ _______ 1-3-4-2 

Asplratioll ______________ _______ Turbocharged 
Charge Air Cooling Typ!L _______________________ NOne 

Rotation, viewed from front of engine, ClOCkwise (CW) _ _ _ _ _ _ _ _ _ _ _ _ Standard 
Engine Crankcase Vent System ______________________ Open 
Installation Drawing _________________________________ 0630 
Weight - Ib (kg) _ _ ___ ____ _ _ _ _ _ _ _ _ ____ _ _ _ _ _ _ _ _ __ 14g0(676) 

Power Rating 
Nameplate Power - HP (kW) _ _ _ ~ _________ _ 

Cooling System· rCOS13861 
Engine Coolant Heat- Btu/sec (kW) ________________ _ _____ _ 
Engine Radia ted Heat -Btulsec(kW} __ • ____________ • ______ _ 

Heat Ekchanger Minimum Flow 
60' F (IS·C) Raw H

2
0 - gaVmln (Llmln) _ _ _ _ _ _ _ _ _ _ _ ___ _ 

9S' F (3S' C) Raw H
2
0 - gal/min (Llmin) _________________ _ 

Heal Ekch.anger Maximum Cooling Raw Water 

1760 
144 (107) 

!l§g: 
62 (65.4) 
33 (34.8) 

S.9 (33.7) 
13.3 (SO.3) 

Inlet Pressure - psi (bar) ____________________________ 60 (4.1) 
Flow - gal/min (Umln) _______________ • _____________ 40 (IS ' ) 

Typical Engine ~O Operating Temp - ' F ('crt ________ ___ . _ _ _ _ 180 {S2.2} - ,95 (90.6) 

Thermostat 
Start 10 Open - 'F r C) _________ • ___ _ __ _ _ _______ • ___ 1S0 (S2.2) 

Fully Opened- ' F (' C) ______ •• _ ______ ___ __________ 203 (95) 

EnglneCoolantCapacity - qt(L) ______ ___ _________ • _____ 15,3(145) 

Coofant Pressure Cap - Iblin" (kPa) __ ••• _______________ • ___ 15 (103) 

Maklmum Engine Cootant Temperature - 'F (OC).. _ _ _ _ _ _ _ _ _ 230 (110) 
Minimum Engine Coolant Temperature · "F (' G) _________________ 160 (71.1) 
High Cootafll Temp Alarm Switch - ' F ("cj2J _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ 235 (1 13) - 241 (1 16) 

Electric System • DC Standard 
System Voltage (Nominal) ____ _______ _ _____________ • __ _ " Batte.Jo~:;(~~~~b~~n~s_ ~~~e_ 32:~ (O:~)_ _ _ _ _ _ _ _ _ _ _ _ _ _ • 

" [C07633] 
Qly. Per Battery Bank __________ ~ __ _ ______________ _ 1 
SAEslzeperJ537 __ ._ •• __________ _ _ • ________ _ 80 
CCA@0"F (-1a ' C) _____________________________ _ 1400 
Reserve Capacity- Minute'- ______________________ ~ 430 

Bat1ery Cable CirCllit, Mak Resistance - ohm _ _ _______________ _ 0.0012 
Battery Cable MinImum Size 

0-120 In. Circuit lengthllJ _. ______ _ _________________ _ 00 
121-160 in. CIrcuit Lengtn l31 __ • _____ _ ________ ________ _ 000 
161·200 In. Circuit Length(~J _________________________ _ 0000 

Charging AltematOf Makimum Output - Amp, ______________ ___ _ 40 [C071363] 
Starter Cranking Amps, RolHng - @60' F (15"C) ________________ _ 3" [RE5959SIRE59589J 

O(!tional 

" 
" 2 
80 

1400 
430 

0.0012 

00 
000 
0000 

55 
250 

NOTE: This engine;s intended ror indoor Ins/allation or In a wBBtherprooi enclosure. ' Engine H20 temperature is dependent 
on raw watar temperatura and now. 'High Coolant Switch threshold varies with engine load. 3Positive and Negative Cables 

Combined Leng/h. 

[C07633) 

[C071366J 
[C07819JC078201 
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INSTALLATION & OPERATION DATA (1&0 Data) 
USA Produced 

Exhaust SYStem 
Exhaust Flow ·/t,'/min (m'/min) _____ _ • _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ 
Exhaust Temperature· of ' 0C) _____ • ________ __ _____ • ____ _ 

Maximum AIJowable Blilck Pressure . In H
2
0 (kPa). ___ • _ _ _ _ _ _ _ _ _ 

Minimum Emaust Pipe Dla. -In (mm)14,. _______ __ ____ __ _____ _ 

!.ill 
140 (21) 

1040 (560) 
30 (7.5) 
4 (102) 

f uel System 1.Z§.2. 
Fuel ConsumpUon • gallhr(l/hrJ ____________ • _ ________ __ __ 10 (37.8) 

FueIPressure·lb!in'(kPa) . _________ __ ______________ 3(20.7)-6(41 .4) 
Minimum Line Size· Supply- in _____ . ' ____ ___ ____________ .SO Schedule 40 Steel Pipe 

Pipe: Outer Diameter- In (mm) _ _ _ _ _ • _________________ 0 848 (21 .5) 

Mirumt)m Une Si.re - RellJm - in •• _ _ _ _ _ _ _ _ _ _. _. _ _ • ______ .375 Schedule 40 Sleel Pipe 
Pipe Outer Oi!jmeter-in (mm) _________ ___ ___ ___ • ____ _ 0.675(17 1) 

Mallimum Allowable Fuel Pump Suction LlI1 
with Clean Filter - in H

2
0 (mH

2
0) _ _ _ _ _ _____ _ _ __ ________ 80 (2) 

Maximum Allowable Fuel Head above Fuel pump, Supply Of Retum - II (m) _ 6.6 (2) 
FueIFillerMicronSize _______ •• _________ ••••• _______ 2(Secoodary) 

Heater SYStem Stand ard 

Engine Coolant Heater 
Wattage (Nominal) __________________________ • _ 1500 
Voltage· AC, 1 Phase ____ • _____________________ ._ 120(+5%, ·10%) 

Pan Number _____________ • ______ • ________ • ____ (CI24948] 

Air System 
Combustion Air F low - ft ~Imln (m'lmin) __ • ____ ________ _ •• ___ _ 

Air Cleaner 
Part Number •• ___ ___ _________ ___ _____________ _ 
Type ________________________ _ 

Cleaningmethod ________________________ _ 

Air Intake Restriction Maximum Limit 
Dirty Air Cleaner - in ~O (kPa) ________________ _ 

CieanAlrCteaner -inH20(kPa) _ ---- _ -------

lliQ 
273 (7.7) 

Indoor SeNice Only, with Shield 
Washable 

12 (3) 
6 (1 .5) 

Ma)Cimum Allowable Temperature (AlrTo Engine tnlet) - OF (Ocl§) _ _ _ ___ 130 (54.4) 

LubricatIon System 
Oil Pressure-normal-Iblin' (kPa) ___________ _ _____________ 40(276)-60(414) 

low Oil Pressure Alarm Switch - Ib/In" (kPa~81 __________________ 30 (207) 10 35 (241) 
In Pan Oil Temperature - OF (OCL _____ __ • __ ______ _ ______ 220 (104)- 245(118) 
Total Oil Capacity with Fitter - ql (l) _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ __ 15,5 (14.7) 

Lube 011 Heater Optional 
Watlage(Nominal) _______________ ___ • __ _______ .____ 150 

Voltage __________________________ __ __________ ••• ' 20V (+5%, -10%) 
Part Number ______________________ ___ _____ ______ C04430 

Performance ~ 

BMEP -IMn' (kPa) ___ _____ • __ • • _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 236 (1630) 
PIston Speed - l'I/min (mlmin) _____ • _. _____ .. __ _ _ _ _ __ _ _ _ _ _ 1467 (447) 
Mechanical Noise- dB{A}@ 1m _____________ _____ _ ___ •• __ C133364 
Power Curve ____________________________ • ____ ._ C133154 

Optional 

'500 
240 ("'5% , -10%) 

(C124949] 

Opt ional 
(C03327] 

Canister, Sin.gle-Slage 
Disposable 

Optional 

'50 

10 (2.5) 
5 (1.2) 

240V (+5%, -10%) 
CQ4431 

4Based on Nominal System. Bac/f press/Ire flow analysis must be done to assure maximum allowable bacl<. pressure is no/ exceedea (Nole. 
minimum exhaust Pipe diameter Is based on: 15 'eet of pipe, on 110° albow, and a silencer pressure drop no greater than ona half of the mallimum 

allowable back pressure.) 5Revlew for horsepower derate if ambienl a/rentering angine exceeds 77°F (25°C) . 6Low Oil Pressure Switch threshold 
varies wlengine speed. f llnd/catos component refflfence part number. 
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JOHN DEERE POWER SYSTEMS ORDER 

Pursuant to the authority vested in the Air Resources Board by Sections 43013, 43016, 43101 , 43102, 43104 and 
43105 of the Health and Safety Code; and 

Pursuant to the authority vested in the undersigned by Sections 39515 and 39516 of the Health and Safety Code 
and Executive Order G-02-003; 

IT IS ORDERED AND RESOLVED: That the following compression-ignition engines and emission control systems 
prOduced by tile manufacturer are certified as described below for use in off-road equipment. Production eng ines 
shan be in all material respects the same as those for which certification is granted. 

MODEL ENGINE FAMIL.Y 
DISPLACEMENT 

FUEL. TYPE 
USEFUL. L.IFE 

V ... R (titers) (hours) 

2011 BJDXL06.B105 4.5,6.8 Diesel 8000 
. , " --

SPECIAL. FEATURES & EMISSION CONTROL. SYSTEMS TYPICAL EQUIPMENT APPL.ICA TION 

Direct Oiesellnjeclion. Turbocharger, Charge Air Cooler, Loadef5, Tractor, Pump. Compressor, Generator Set, Olner 
Electronic Control Module. Smoke Puff Limiter Industrial Equipment 

The engine models and codes are attaChed. 

The fonowing are the exhaust certification standards (STD), or family emission limit(s) (FEl) as applicable. and 
certification levels (CERT) for hydrocarbon (HC), oxides of nitrogen (NOx), or non~methane hydrocarbon plus 
oxides of nitrogen (NMHC+NOx), carbon monoxide (CO), and particulate matter (PM) in grams per kilowatt·hour 
(g/kw-hr), and the opacity-of-smoke certification standards and certification levels in percent (%) during acceleration 
(Accel), lugging (Lug), and the peak value from either mode (Peak) for this engine family (Title 13, Califomia Code 
of Regulations, (1 3 CCR) Section 2423): 

RATED EMISSION EXHAUST (glkw_hr) OPACITY(%) 
. -

POWER STANDARD 
ClASS CATEGORY He NO, NMHC+NOx CO PM ACCEL. lUG PEAK 

7S <kW <130 Tier 3 STO N/A NlA ' .0 5.0 0.30 20 15 50 
CERT - 3.4 1.5 0.25 13 3 25 

BE IT FURTHER RESOLVED: Thai for the listed engine models, the manufacturer has submitted the information and 
materials to demonstrate certification compliance with 13 GCR Section 2424 (emission control/abets). and 13 CCR 
Sections 2425 and 2426 (emission control system warranty). 

Engines certified under this Executive Order must conform to all applicable Cali fornia emission regulations. 

This executive Order is only granted to the engine family and model-year listed above. Engines in th is 
family that are produced for any other model-year are not covered by this Executive Order. 

Executed at El Monte, Callforn(a on this _ -.e6= ___ day of December 2010. 

~9f/#-
Annette Hebert. Chief 
Mobile Source Operations DivisIon 
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Rlngk6plng, Denmark 
Engine type: 1 x WArtsliA 20113450 
Total electrical output 7.9 MW 
Total heat output: 9.7 MW 
Total alliciency: >95%. 

In 1992, Wartsila staned [he development of lean-burn, 

spark-ignited QIIO gas engines. The firS{ 34SG engine was 

rele::lScd in 1995 and now the product range of lean-burn 

g:IS engines has been expanded by introducing the new 

WARTS1LAtI 34SG. These engines lake the power 

OUtput of the 34SG series up [Q 9 MW. 

The Wartsila 34SG is a four-moke, spark-igniled SOlS 

engine that works according to the Quo process and the 

4 

lean-burn principh::. The engine has ported gas admission 

and a prechamber with a spark plug for ignition. 

-nle engine rtlns at 720 or 750 rpm for 60 or 50 Hz 

applications and produces 6950 to 9000 kWof 

mechanical power, respectively. The efficiency of the 

Wamila 34SG is the highest of any spark- ignited gas 

engines today. The natural gas fucllc~.lcan-burn, 

me<lium-speed engine is a reliable, hi h-efficicnc and 

ow-pollution powcr source for co-generation plants. 



Design philosophy 
The Wartsila 34SG was developed in response to (he 

market need for bigger gas engines. Irs design principles 

are based on the wel l-proven technology of the l8Y 

version hm with substantial improvements. The Wartsila 

34SG lean-bum gas engine utilizes the frame of the new 

WartsiJii 32 diesel/heavy fuel engine with its advanced 

integrated lube oil and cooling water channels. The bore 

has been increased to 340 mm to fully utilize the power 

pOtential of this engine block. 

The WartsiJa 34SG meets current and future 

requiremcnrs for overall COSt of ownership. It is designed 

for flexible manuf:1cturing methods and long 

maintenance-free operating periods. The engine is fully 

equipped with all essential ancillaries and a thoroughly 

planned interface to external systems. 

The Warts ila 34SG combines high efficiency with low 

emissions. This is achieved applying srate-of-the-art 

technology with features including: 

• use of a lean gas mixture for clean combustion 

• individual combustion conrrol and monitoring, 

providing even load on all cylinders 

• stable combustion, ensured by a high-energy ignition 

system and pre-combusrion chamber 

• self-learning and self-adjustable functions in the control 

system 

• efficient heat recovery design 

5 



The lean-burn concept 
In a Jean-burn gas cngine. the mixture of air and gas in the 

cylinder is lean, i.e. morc ai r is prescm in (he cylinder than 

is needed for complete combustion. With leaner 

combustion, the peak temperature is reduced and less 

NOx is produced. Higher OUtpUt can be reached while 

:l;voiding knocking and the efficiency is increased as well . 

although a too lean mixture will cause misfiring. 

Ignition of the lean air-fuel mixture is initiatcd with a 

spark plug located in the prechambcr. giving a 

high-energy ignition soura- for the main fuel charge in the 

cylinder. To obtain the OCst efficiency and lowest 

emissions, every cylinder is individually controlled to 

ensure operation at (he correct ai r-fuel ratio and with the 

correct timing of the igni tion. 

Sr:lble and well-controlled combuS(ion also contributes 

[0 less mechanical and thermal load On engine 

components. The specially de .... eloped Engine Comrol 

System is designed to control the combustion process in 

each cylinder, and to keep the engine within the operating 

window, by optimizing the efficiency and emissions levc:l 

of each cylinder under all conditions. 

Low emissions 
The main parameters governing rhe rate of NO x 

formation in internal combustion engines are peak 

temperacure and residence lime. The temperature is 

reduced by rhe combustion chamber air-fuel ratios: the 

higher the air-fuel rario the lower the temperature and 

conscquenrly the lower [he NOx emissions. 

I 
L--" __ -L __ "-__ "--""--" __ -L-"CC __ "--') ~ 

0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 2.2 2.4 2.6 

Airnuel ratio 

In the Wamila 34SG engine, the air-fuel ratio is very 

high and is uniform throughout the cylinder, due to 

prem ixing of the fuel and air before introduction into the 

cylinders. Maximum temper'dlures and subsequent NOx 

forma tion arc therefore low, since the same specific heat 

quantity released by combusdOIl is used [0 heat up a luger 

EngIne Control System 

"""', 
· """ 
· WI 

· .'fuel 
· ele. 

Main gas 
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mass or air. Benefiti ng from this un ique feature of the 

lean-burn principle, [he NO", emissions from the WartsiJa 

34SG are extremely low, and comply widl lhe most 

stringem existing NOx legislation. 

Gas admission system 
The Wansilii 34SG engine fu lly comrols [he combusrion 

process in each cylinder, The "brain~ for com rolling the 

combustion process and the whole engine is the Engine 

Control System. 

The gas admission valves located immediatc:ly upstream 

of the inlet valve afe electronically 3cruared and controlled 

to feed rhe correct amount of gas to each cylinder. Sincc 

[he gas valve is timed independently of the inlet valve. the 

cylinder can be scavenged without risk of the gas escaping 

directly from lhe inler to rhe exhaust. Various parameters 

like engine load. speed and cylinder exhausr temperatures 

PI.C 

II 

are monitored and work as inputs to the Engine Connal 

System. With this a.rrangement, each cylinder always 

works within the operating window for the best efficiency 

at the lowest emission levels. 

The ported gas admission concept gives; 

• high efficiency 

• good load response 

• lower thermal loading of engine components 

• no risk of backfire ro the air inlet manifold. 

Gas supply system 
Before the natural gas is supplied to the engine it passes 

through a gas-regulating uni t. including filter. pressure 

regubtors. shut off valves and vemilating valves. The 

external pressu re regulator regu lates [he gas pressure to the 

correct value under different loads; however, the 

maximum pressure needed is not more than 4.5 bar(a) 

under fu ll load. 

In the engine. the gas is supplied Ihrough common 

pipes running along me engine. continuing with 

individual feed pipes to each main gas <I dmission valve 

located on each cylinder head. There are two common 

pipes per bank. one for the main and one for the 

prechamber gas supply. A fileer is placed before every gas 

admission valve to prevent panicles from entering the 

v<Ilve. 
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Prechamber 
The prechamber is the ignition sour~ for rhe main 

fud charge and is one of che essential components of 

a lean-burn spark-ignited gas cngine. 

The prec.hamber should be as small as possible to 

give low NOx values, but hig enough [0 give rapid 

and rel iable combustion. Some of the design 

parameters considered afC: 

• shape and size 

• mixing of air and (tiel 

• gas velocities and rurbulence at the spark plug 

• cooling of rhe prcchamber and the spark plug 

• choice of material. 

-<.,,~ 

The prcchamber oCthe Wartsila 34SG is already 

optimized :n the design stage using advanced 

three-dimensional, compurtrizcd fluid dynamics. [n 

practice, the results can be seen as: 

• reliable and powerful ignition 

• high combustion efficiency and stability 

• extended spark plug life 

• very low NOx levels. 

Gas is admitted 10 th~ prechamber through a mechanical, 

cam~haft-driven valve. This solution has proved to be 

exm:mely rcliabl~ and gives an excel lem mixture into tbe 

prechamber. 
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Ignition system 
The Wansila 34SG ignition system is tail or-made 

for the engine type and integrated in the Engine 

Control System. T he ignition module 

communicates with the main control module, 

which determines the global ignition timing. The 

ignition module conrtols the cylinder-specific 

ignition timing based on (he combustion qualiry. 

The cylinder-specific control ensures the 

optimum combustion in every cylinder with 

respect to reliability and efficiency. 

The ignition coi l is located in the cylinder 

cover and is integrated in lhe spark plug 

extension . The coil-on-plug design ensures a 

reliable solution with a minimum of joints 

between the spark plug and the ignition coil. The 

spark plug has bo=n especially developed for long 

lifetime and to withstand the high cylinder 

pressure and temperature related to the high engine 

output. 

Air-fuel ratio 
To alwa}'s ensure correct performance of the engine. it 

is essential 10 have the correct air-fuel ra tio under aJllypes 

of conditions. The Wansila 34SG uses an exhaust gas 

wastegate valve to adjust [he air-fuel ratio. Part of the 

exhauS[ gases bypasse~ the turbocharger through the 

waste-gate valve. This valve adjusts the air-fuel ratio to dte 

correCT value regardless of varying site conditions under 

any load. 



Cooling system 
The WltnsiJii 34SG engine is designed wi th a Waruilli 

opcn.jmcrface cooling system for optim;j] cooling and 

heat recovery. The system has four cooling circuits: the 

cylinder cooli ng circuit Oacker), (he charge air 

low-temperature (LTCA) and higlHcmpcmure (HTCA) 

cooling circuilS. and the circui t for the lube oil cooler 

(LO) built on the engine. 

The LTCA cooling circuit and Jacket cooling cireui! 

haVe" W".ucr pumps intcgr:ucd in the cover module at the 

free end of the engine:. The LO circuit has irs own 

thermoStat ic valve bui lt on the engine. The water 

temperature into the LTCA coolef and the water 

temperature out from the Jacket cooling circuit arc 

controlled by atern",1 thermostatic valves. 

'nlC~ defauh cooling system is a single-circuit radiator 

cooling system where the cooling circuits on the engrnt: 

are connected in series. For heat recovery applications C'.!.ch 

cooler ca.n be individually connected ro an external 

cooling system. The open i1l1crface allows full freedom in 

cooling and heat recovery system design. 

Lubricating oil system 
The Wartsil;.: 34SG is equippc'd with a wet oil sump, an 

engine-driven main pump, electrically driven 

pre-lub ricating pump, cooler, (ull flow fi lter and 

r-- -- - - -. , , 

cenuifugal filter. The pumps, pressure regulat ion valves 

and safety valva a.re integrated in to one module fined:1\ 

the frt.-e end or lhe engine. Filter, cooler and [hermostlHic 

valves make up another modu le. 

, , , , , 

The lube oil fi lualion is based 011 an auromalic 

back-flushing filte r requiring a minimum of maintcnanC(':. 

The fil ter clements are made of a seamless sleeve fabric 

with high temperature rcsimnce. A centrifugal filter is 

mountt'd in the back-flushing line, acting as an indicawr 

for excessive dirt in the lube oit. The engine uses a 

pre-lubricating system before starting to avoid wear of 

engine parts. For running in, provision has been made for 

mouming special ru nning-in filters in from of each main 

bearing. 

r-------
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Starting system 
The Wartsi!a 34SG engine is provided with pneumatic 

staning valvC$ in the cylinder heads of onc hank. The 

valves are operalt'd by air from a distributor at the end of 

rhe camshaft. A Slaning limiter valve prcvems the engine 

from starting jf the turning gear is engaged. 

Piston 
Pistons arc of the low-friedan, composite type with fo rged 

steel tOp and aluminium ski rt, The design itself is tailored 

for an engine of this size and includes a number of 

innovative approaches. Long lifetime is obtained through 

the usc ofWartsilii's patented skin -lubrication system, a 

piston crown cooled by "cocktol il-shaker" cooling. 

induction hardened piston ring grooves and the 

[ow.fricrion piston ring. 

Piston ring set 
The [wo compression rings and the oi l con nol ring arc 

located in the piston crown. This three-ring concept has 

proved its effi ciency in aJl Wansila engines. In a 

ehree-pack, every ring is dimensioned and profiled for the 

task it must perfo rm. Most of the frictional loss in a 

reciprocating combuSlion cngine originatcs from the 

piston rings. A three-ring pack is thus optimal with respect 

[0 both function and efficiency. 

10 

Cylinder head 
Wlinsilli successfully employs fou r-screw cyli nder head 

technology. At high cylinder pressure it has proved its 

superio rity, especially when liner roundness and dynamic 

behaviour are considered. [n addit ion 10 easier 

maimenance and reliability, it provides freedom 10 employ 

the most efficient air inlet and exhaust outlet channel pon: 

configul'3don. 

A distributed w:lter flow paltern is used for proper 

cool ing of the exhllusr valves. cylinder head fl ame p late 

and the prechamber. This minimi~s thermal stress levels 

and guarantees a sufficiently low exhaust valve 

temperature. Both inlet and exhaust valves are. fitted with 

roUtors for even mermal and mechanical loading. 



Connecting rod and 
big-end bearings 
The connt:cting rod is designed for optimum bearing 

performance. It is a three-piece design, in which 

combustion forces arc distributed over a maximum 

bearing area and rdative movemenrs be[Ween mating 

surfaces arc minimi7.ed. Piston overhaul is possible 

without touching the big-end bearing and the big-end 

bearing can be inspected without removing the piston. 

The three-piece design also reduces the height required 

for pislon overhauling. T he big-end bearing housing is 

hydraulically tightened, resu lting in a distonion-free bore 

for the corrosion-resistant precision bearing. The 

three-piece connecting rod design allows variation of the 

compression ratio lO suit gases with difTercnr knocking 

resistance. 

Engine block 
Nodular cast iron is the natural choice for engine blocks 

today due to its strength and stiffness properties. The 

WansiHi 34SG makes optimum use or modern foundry 

{cchnology to intcgrate most oil and water channels. The 

result is a virtually pipc~free engine with a dean outer 

exterior. The engine has an underslung crankshaft, which 

imparts very high stiffness to the engine block, providing 

excellent condi tions for main bearing performance. The 

engine block has large crankcase doors allowing easy 

maintenance. 
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Crankshaft and bearings 
The laleS[ advance in combustion development requires a 

crank gcar that can operate reliably at high cylinder 

pressures. The crankshaft must be robust and the specific 

bearing loads maimained at acceprabJe levels. Careful 

optimization of crankthrow dimensions and fillets achieve 

this. 

The specific bearing loads arc conservative, and the 

cylinder spacing, which is important for the overall length 

of the engine, is minimized. In addition t'O low bearing 

loads, [he other crucial factor for safe bearing operation is 

oil film thickness. Ample oil fi lm thkkness in the main 

bearings is ensured by optimal balancing of rotational 

masses and, in the big-end bearing, by ungrooved bearing 

surfaces in the critical areas. 

Cylinder liner and 
anti-polishing ring 
The cylinder liner and pistOn designs are based on 

WartsiLfs extensive expertise in tribology and wear 

12 

resistance acquired over many years of pioneering work in 

heavy-duty diesel engine design. An imegral feamre is the 

anti-polishing ring, which reduces lube- oil consumption 

and wear. The bore-cooled collar design of the liner 

ensures minimum deformation and efficient cooling. Each 

cylinder li ner is equipped with rwo temperature sensors 

fo r continuo us mon itoring of piston and cylinder liner 

behaviou r. 

Turbocharging system 
Every Wartsila 34SG is equipped with the Spex 

turbocharging system. The system is designed for 

minimum flow losses on both the exhaust and air sides. 

The interface berween [he engine and turbocharger is 

streamlined ro avoid aU the adaptation pieces and pi ping 

frequently used in the past. The Wartsil:.: 34SG engine 

uses high-efficie-ncy turbochargers with inboard plain 

bearings, and me engine lube- oil is used for me 

turbocharger. 



Multiduct 
The multiduct replaces a number of individual 

componcms in uadirional engi ne designs. These indudc: 

• air transfer from [hI! air receiver [0 [he cylinder head 

• exhaust transfer to the exhaust system 

• cooling water ouder after the cylinder head 

• cooling wafer return channel from the cngine 

• gas fuel mixing into the combustion air. 

Additional functions an~: 

• introduction of an initial swirl to the inlet air for 

optimal part-load combustion 

• insulation I cooling of the exhaust ([:lnsfcr duct 

• support for rhe exhaust syw:m and itS insulation. 

Automation system 
The Engine Control Sysrcm is an cngine-moumcd 

distributed system. The various decU'onic modules arc 

dedicated ro different functions and communicate wirh 

each other via a CAN data bus. All parameters handled by 

the Engine Control System are transferred to the operator 

interface and the plant conlrol system. ItS fe.awres are: 

• easy maimen3nce and high rdiability due [0 rugged 

engine-dedicated. connectors, CI B' s (cabling interface 

boxes) and high quality cables 

• less cabling on and around me engine 

• easy interfacing with external system via a databus 

• digiti:a:d signals giving immunity from electromagnetic 

disturbance 

• builr-in diagnosis for easy troubleshooting. 

Main control module 

The main comrol module, the core of the Engine Control 

System, reads the information sent by all rhe other 

modules. Using this information it dctermines reference 

values for che main gas admission to control the engine's 

speed and load. 

The main control module also uses {he information 

sent from the different dutributcd modules to contfolthe 

global air-fuel ratio and global ignition timing in order to 

obtain me best performance and reliable operation in 

different si te conditions. such as varying ambient 

temperature and methane number. 

The main control module automatically controls the 

start and Stop sequences of the engine and the engine 

safety. It also communicates with che plant control system 

(PLC). 

The cylinder control module elso monlto~ the exhau$t gas and 
cylinder liner temperatures of all cynnde~. 

Cylinder control module 

Each cylinder conuol module monitors and controls three 

cyl inders. The cylinder conuol module controls the 

cylinder-specific .air-fuel ratio by adjusting the gas 

admission individually for all cylinders. This ensures 

optimal combustion in all cylinders. 

The cyli nder control module. also measures the knock 

intensiry i.e. uncontrolled combustion in all cylinders. 

Information on knock intensity is used to adjust the 

cylinder-specific ignition timing by the cylinder control 

module. Light knocking leads to automatic adjustment of 

(he ignition timing and air-fuel nuio. Heavy knocking 

leads to load reduction and ultimately to shut-down of the 

engine if heavy knocking does not disappear. 
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Sensors connected 
io mOl"litoring module 

Protibus 
to external 
SYS1ems 

CAN 

C)r1inder control modu1e 

Monitoring module 

Monitoring mod ules 

Several monilOring modules are locatcd close to group~ of 

sensors, which reduces cabling harness on the engine. The 

monilOred signals are transmitted to the main control 

module and used for rhe engine comrol or safety system. 

The monitored values are also transferred to the operator 

interface and the plam comrol system. The cylinder 

control module also monitors the exhaust gas and cylinder 

liner temperatures of all cylinders. 

Easy maintenance 
The service life ofWart5ila 34SG engine components and 

thc time between overhauls arc very long due to the purity 

of the gas. The design incorporates efficient and easy 

maintenance. In co mbination with the long intervals 

between overhauls, the hours spent on maintenance are 

reduced to a minimum. There is greater accessibility to all 

the components because the number of pipes is minimized 

and the componems arc ergonomically designed. 

For case of maintenance, the engine block has large 

openings to the crankcase and camshaft. All bolts 

requiring high tension are hydraulically tightened. 

Hydraulics is extensively used for many other operations 
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Main control module 

as wdl. Since the main bearing caps are rdatively heavy, 

C'Jch bearing cap is equipped with a permanently fined 

hydraulic jack for easy manoeuvring of the cap. During 

delivery test runs, a running-in fi lter is installed to preven t 

the bearings from being scratched by any panides le.ft in 

the oil system. 

• The muldduc{ arrange.ment allows the cylinder head 10 

be lifted withom having to remove gas pipcs or water 

pipes. The slide-Ill connections allow lifcing of the 

cylinder head without the ne:ed to remove oil or air 



• The water pumps are easy to replace thanks to the 

cassene design principle and water channd arrangemem 

in lhe pump cover at the free end of [he engine. 

• A rigid and tigh t bur easily removable insulating box 

surrounds the exhaust system. 

• Easy access ro Ihe piping system is obtained by 

removing the insula l"ing pands. 

• The cam~haft is built of identi cal cylinder segmen ts 

bolted to intermed iate beari ng pieces. 

• A wide fange of special tools and measuri ng equipment 

specifically designed to f.1cili tate service work are also 

available. 

• Access 10 and maintenance of the spark plug and 

prechamber gas valve in the prechamber is easy. The 

prechamber does not need to be removed. For spark 

plug replacement, the valve cover does nO[ need to be 

removed. 

• Use of dectrically controlled gas admission valves means 

few mechanical paftS and Jess need for periodic 

adjustments. 

• The three-piece connecting rod allows inspection of the 

big-end bearing without removal of the piston, and 

piston overhau l without dismantling rhe big-end 

bearing. 

Main technical data 
Cylinder bore 

Piston str()l(, 

"' ... Mean effectlv, pressure 

Piston speed 

Natural gas ,p&CificaIiOfl for oomInalload 

Low8I" healing value 

r:::1cal data ,", ,.Ion ratio 12 

-" 
NO. 
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"""'"' ,-.... .w 
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For more specific Information, please contact WlIrtsilli . 
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Wartsila is a leading provider 01 power plants, operation and lifetime 

care services in decentralized power generation. 

Wartsila is The Ship Power Supplier for builders, owners and operators 

of vessels and offshore installations. Our own global service network 

takes complete care of customers' ship machinery at every lilecycle 

stage. 

For!TlOf"e information visit www.wartslla.com 

WARTSILA~;s a reg istered trademark. CoPYf\Qht e 2005 Wartsila Corporation. 

Wartsila Finland Oy 
P.O.Box 252, 
FI N·65101 Vaasa, Finland 

Tel: 

Fax: 

+358 10 709 0000 

+358 6 356 9133 
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APPEN DIX F.2 

Modeling Support Data 

Tables presented in this Appendix are as follows: 

f .2-J Building and Structure Dimensions 

F.2-2 Screening Modeling Impact Summary Table 

F.2-3 Ambient Air Quality Standards 

In addition, this appendix contains the following figures: 

F.2-1 

F.2-2 

F.2-3 

F.2-4a-4e 

F.2-S 

F.2-6 

F.2-7 

F.2-8 

F.2-9 

F.2-10 

F.2-11 

F.2-12 

F.2-13 

F.2-14 

Facility Plot Plan 

Site Layout 

Facility Elevation View 

Wind Rose Figures (5) 

Fine Receptor Grid 

Coarse Receptor Grid 

BPIP Site Arrangement 

San Diego Air Monitoring Station Map 

Maximum 24 Hour PMI O Impact Plot 

3-Year Avg of Maximum 24 Hour PM2.5lmpacts Plot 

Maximum Arulual PM2.5lmpacts Plot 

AERMOD 24 Hour PMIO Impacts (CTSCREEN) Plot 

Agua Tibia Class I Area Recep tor Plot 

San Jacinto Wilderness Class 1 Area Receptor Plot 

Attachment F.2-1 Additional Climate Data for the San Diego Regional Area 

Modeling input/ output files are included in the enclosed CD's. 



Table F.2.1 Building, Structure and Stack Dimens ions 

Structu re 10 Height, ft (agl) l ength, ft. Width, ft, Diameter, ft. 

Engine Hall 24 @ eave 361 68.5 -
29.58 @ crest 

Urea Tank 22 - - 13 

Used Oil Tank 20 - - 10 

New Oil Tank 20 - - 10 

Potable Water Tank 20 - - 10 

Fire Water Tank 30 - - 60 

Maintenance Oil Tank 16 - - 8 

Radiato r Set 1 18 85 43.75 -

Radiator Set 2 18 100 43.75 

SCR/CO Catalyst 2S 20 10 -
Housing 

Warm Start Heater 21 22.5 5 -

Fuel Gas Heater 21 22.5 5 -
Stack Data 

Stack 10 Height, ft (agl) Diameter, ft. - Temperature ....ACFM 

Wartsila Engines (11) 100 4 730-831 62400 

Fuel Heater 30 2 1015 2243 

Warm Start Heater 30 2 1015 2243 

Fire Pump ICE 30 0.33 1040 740 

Data derived from Figures F.l- l and F. 2-3. 

Building coordinates are specified in the BPIP fi les, included on the CDs accompanying the AFC. 



T~ble f.2-2 Quai18rus h AERMOD Engine Soreening R~u1t5 (wI All 11 Engines) 
Regular 2O/SO/100/200-meter ROCCplOt Grids and 10m fenceline R~eplOrs 

100' SI.lc.k" lie; 'hIS 
D E F G H , 
;0 " "" '" " 1."" 

<64' "" 9'" '1646 "" ':134.1 " .. 
". M M '" '" '" " 82S 816 73' '" '13 '" '" 
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'~;5:;OO'_~1 
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244.6 263.9 - -- - "'.6 263.9 244.6 

0_188--1 0.1866 0.1972 0.11liU 0.1866 (1.1972 O.I8f4 0 ,1 866 0.1972 0.1884 

0.0161 0.Q242 0.0323 0.0161 0.0242 0.0323 0.0161 0.0242 0.0323 0.0161 

Q,I716 0.1730 Q.I739 0.1716 0.1730 0.1739 0.1716 0.1730 0.1739 0.1716 

I Scre.min 1m acts u m3 
93_315 921.22 95.460 93.567 92368 9S.75.~ 93.705 92.429 95.862 93.794 

15\.70-1 123.113 113,682 151.928 123 195 113.811 152.073 

~17S4 42.601 48,391 ~L761 42.663 48.441 41.763 42.687 48.471 

12.929 15,924 18.563 12.\164 15.966 18,620 ,,.9113 15977 18.641 ,,.'" 
6.488 8.133 9.352 6.;00 8.157 9.389 6.511 8.164 9.40.1 6.518 

''''' ,.503 ,.", 1.915 "'" """ l.917 ,.503 ,.", 1,918 
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l.481 L50S 
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0.1866 0.1972 
0.0'242 0.0323 
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92.496 95 .760 

1232&3 113.690 

41.7M 42.664 
15.989 18.622 
8.170 9.390 

= ''''' 

710,372 
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Table F.2-3 

Ambient Air Quality Standards 

Averaging California Standards ' Federal Standards 2 

Pollutant 
Time Concentration 3 Method ~ Primary 3,5 Secondary 3,6 Method 7 

1 Hour 0.09 ppm (180 IJglm1 -
Ozone (03) 

Ultraviolet Same as Ultraviolet 

8 Hour 0.070 ppm (137Ilglm3) 
Photometry 

0.075 ppm (1471J9/m3) 
Primary Standard Photometry 

Respirable 24 Hour 50 ).191m3 150 ).lg/ml 
Inertial Separation Particulate Gravimetric or Same as 
and Gravimetric 

Matter Annual 
20 !-191m3 

Beta A1tenuation Primary Standard 
Analysis 

Arithmetic Mean 
-

(PM10) 

Fine 24 Hour No Separate Stale Standard 35).lglm3 
Inertial Separation Particulate Same as 
and Gravimetric 

Matter Annual 
12IJglm3 Gravimetric or 

15,0 1l9/m3 
Primary Standard 

Analysis 
(PM2.5) Arithmetic Mean Beta Attenuation 

8 Hour g,O ppm (10mg/m:; 9 ppm (10 mg/m3) Non-Dispersive 
Carbon Non-Dispersive None Infrared Photometry 

Monoxide 1 Hour 20 ppm (23 mglm3) Infrared Photometry 35 ppm (40 mg/m:; (NOlA) 

(CO) (NOlA) 
8 Hour 

6 ppm (7 mglm3) (Lake Tahoe) - - -

Nitrogen Annual 
0.030 ppm (57 IJg/m3) 53 ppb (100 IJglm3) Same as 

Dioxide 
Arithmetic Mean Gas Phase (see fool note 8) Primary Standard Gas Phase 

Chemiluminescence 100 ppb (188 jJg/m3) Chemiluminescence 
(NO,) 1 Hour 0.18 ppm (339 jJg/m3) 

(see footnote 8) 
None 

24 Hour 0.04 ppm (lOS jJgJm3) - - Ultraviolet 
Sulfur Flourescence; 

Dioxide 3 Hour 
Ultraviolet 0.5 ppm (1300 IJg/m3) Spectrophotometry - -Fluorescence (see footnote 9) (Pararosaniline (SO,) 

1 Hour 0.25 ppm (6S51Jg/m3) 
75 ppb (196 IJglm3) - Method)9 

(see footnote 9) 

30 Day Average 1.5 1Jg/m3 - - -

Lead lO 
Calendar Quarter - 1.51JgJm3 

Atomic Absorption Same as 
High Volume 

Primary Standard 
Sampler and Atomic 

Rolling 3-Month 
0.15 jJg/m3 Absorption 

Average" 
-

Extinction coefficient of 0.23 per kilometer-

Visibility visibility of ten mites or more (0.07 - 30 
No 

Reducing 8 Hour 
miles or more for Lake Tahoe) due to 
particles when relative humidity is less than 

Particles 70 percent. Method: Beta Attenuation and 
Transmittance through Filler Tape. 

Sulfates 24 Hour 25IJg/m3 Ion Chromatography 
Federal 

Hydrogen 
1 Hour 0.Q3 ppm (42 jJglm3) 

Ultraviolet 

Sulfide Fluorescence Standards 
Vinyl 

24 Hour 0.01 ppm (26 IJgJm3
) 

G" 
Chloride'o Chromatography 

See footnotes on next page ... 
For more mrormatlon please call ARB·PIO at (9 16) 322·2990 

. Califorma Air Resources Board (09/08/10) 



1. California standards for ozone, carbon monoxide (except Lake Tahoe), sulfur dioxide (1 and 24 hour), 
nitrogen dioxide. suspended part iculate matter~PM 10. PM2.5, and visibi lity reducing particles, arc 
values that are not to be exceeded. All others are not to be equaled or exceeded. California ambient air 
quality standards are listed in the Table of Standards in Section 70200 of Title 17 of the 
California Code of Regu lations. 

2. National standards (other than ozone, particulate matter, and those based on annual averages or annual 
arith metic mean) are not to be exceeded more than once a year. The ozone standard is anained when the 
fourth highest eight hour concentration in a year, averaged over three years, is equal to or less than the 
standard. For PMIQ, the 24 hour standard is altained when the expecled number of days per calendar 

year with a 24-hour average concentration above 150 llg/m3 is equal to or less than one. For PM2.5, the 
24 hour standard is anai ned when 98 percent of the daily concentrations, averaged over three years, are 
equal to or less than the standard . Contact U.S. EPA for further clarification and current federal policies. 

3. Concentration expressed fi~t in units in which it was promulgated. Equivalent units given in parentheses 
are based upon a reference temperature of 25°C and a reference pressure of 760 torr. Most measurements 
of air quality are to be corrected to a reference temperature of 25°C and a reference pressure of760 torr; 
ppm in this table refers to ppm by volume, or micromoles of pollutant per mole of gas. 

4. Any equivalent procedure which can be shown to the satisfaction of the ARB to give equivalent results at 
or near the level of the air quali ty standard may be used. 

5. National Primary Standards: The levels of air quality necessary, with an adequate margin of safety to 
protect the public health. 

6. National Secondary Standards: The levels of air quality necessary to protect the public welfare from any 
known or anticipated adverse effects of a pollutant. 

7. Reference method as described by the EPA. An "equivalent method" of measurement may be used but 
must have a "consistent relationship to the reference method" and must be approved by the EPA. 

8. To attain this standard , the 3-year average of lite 98th percentile of the daily maximum I-hour average 
al each monitor within an area must not exceed 0.100 ppm (effective January 22, 20 10). Note that the 
EPA standards are in uni ts of parts per billion (ppb). California standards are in units of parts per million 
(ppm). To directly compare the national standards to the California standards the units can be converted 
from ppb to ppm. In this case, the national standards of 53 ppb and 100 ppb are identical to 0.053 ppm 
and 0.100 ppm, respectively. 

9. On June 2, 2010, the U.S. EPA established a new I-hour S02 standard, effective August 23, 2010, 
which is based on the 3-year average of the annual 99th percentile of l-hour daily maximum 
concentrations. EPA also proposed a new automated Federal Reference Method (FRM) using ultraviolet 
technology, but will retain the older pararosaniline methods until the new FRM have adequately 
permeated State monitoring networks. The EPA also revoked both the existing 24-hour S02 standard 

of 0.14 ppm and the annual primary S02 standard of 0.030 ppm, effective August 23, 2010. 

The secondary S02 standard was not revised at that time; however. the secondary standard is undergoing 
a separate review by EPA. Note that the new standard is in units of parts per billion (ppb). California 
st.1ndards are in units of parts per million (ppm). To directly compare the new primary national standard 
to the California standard the units can be converted to ppm. In this case, the national standard 0[75 ppb 
is identical to 0.075 ppm. 

10. The ARB has identified lead and vinyl chloride as 'toxic air contaminants' with no threshold level of 
exposure for adverse health effects detennined. These actions allow for the implementation of contro l 
measures at levels below the ambient concentrations specified for these pollutants. 

11 . National lead standard, rolling 3-month average: fi nal rule signed October 15,2008. 

For more informntion pleuse.call ARB-PJO;lt (9 16) 312·299U California Air Resources Board (09/08110) 
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Figure F .2-3 
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Figure F.2-4e 

Fall Wind Rose for Overland Avenue 

2003-2005 
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Figure F.2-4d 

Summer Wind Rose for Overland Avenue 

2003-2005 
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Figure F.2-4c 

Spring Wind Rose for Overland Avenue 
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Figure F.2-4b 

Winter Wind Rose for Overland Avenue 

2003-2005 
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Figure F.2-4a 

Annual Wind Rose for Overland Avenue 
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Figure F.2-5 
Fine Receptor Grid Delineation 

UlM East (meters-NAD83) 

Om 
:::::===::;;;;)n Source: DRG Files for EI Cajon, La Mesa, Poway, 
m m and San Vincent Reservoir 7.5' USGS Maps 

Regular Coarse Receplor Grids In red 
Facility Fencellne and Property Boundary In blue 



Figure F.2-6 
Coarse Receptor Grid Delineation 

rt~501l0.0 .... ~~;====;~ UTM East (meters-NAD83) 
I Source: DRG Flies for San Diego and 

Om 5000 m 10000 m Santa Ana 250,000 scale USGS Maps 
Regular Coarse Receptor Grids in red 
Refined Receptor Grids In blue. (a) Is 1-hr N02 startup for CAAQS, (b) is 1-hr N02 startup for NAAOS, 
aryd (el is 1-hr N02 for NAAQS, 8-hr CO startup, and 24 .. tu and Annual PM1OJPM2.5IS02Impact9 



Fi~ure F.2· 7 BPIP Site Arrangement 
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Figure F.2-8 

San Diego Air Basin 
Monitoring Stations 
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Figure F.2-9 

Maximum 24-Hour PM10 Impacts> 5.0 ug/m3 

492000 493000 494000 495000 496000 497000 498000 499000 500000 501000 502000 503000 

Green Triangles Show Regular Receptors> 5.0 ug/tn3 UTM East (meters-NAD83) 
Green Circle defines SIA Radius of 5.19 km 

Yellow Areas are Refined Receptor Grids 



Figure F.2-10 

3-Year Average of the Maximum 
24-Hour PM2.5 Impacts> 1.2 ug/m3 

485000 490000 495000 500000 

Purple Triangles SllOW Regular Receptors> 1.2 ug/m3 U1lV1 East (meters-NAD83) 
Purple Circle Defines 13.8 km Radius (Actual SIA Probably Larger) 
Yellow Areas are Refined Receptor Grids 

505000 510000 



Figure F.2-U 

Maximum Annual PM2.5 Impacts> 0.3 ug/m3 

36 2:!~HJC!C!· 
492000 493000 494000 495000 496000 497000 498000 499000 500000 501000 502000 503000 

Blue Triangles Show Regular Receptors> 0.3 uglm3 UTM East (meters-NAD83) 
Blue Circle defines SIA Radius of 4.45 I<m 
Yellow Areas are Refined Receptor Grids 
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Figure F.2-12 

AERMOD 24-Hour PM10 Impacts and 
Associated CTSCREEN Contours 

rt
491 000 492000 493000 494000 495000 496000 497000 498000 499000 

UTM East (meters-NAD83) 
• ___ ~~;;====~I Source: DRG File for USGS 7.5' La Mesa Quad 

o m 1500 m 3000 m 

Blacl( Triangular Outlines = AERMOD 24-hr PM2.5 > 11.3 ug/m3 
Blue Triangles = AERMOD 24-hr PM1 0> 5.0 ug/m3 on 2003 Days wi Measured Exceedances 
Red, Yellow, and Purple Lines show CTSC R EEN contours 



Figure F.2-13 
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Figure F.2-14 
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Attachment F.2-1 

Additional Climate and Meteorological Data for the San Diego Regional Area 

Under the Koppen climate classification system, the San Diego area straddles areas of 
Mediterranean climate (CSa) to the north and Semi-arid climate (BSh) to the south and 
east. As a result, it is often described as "arid Mediterranean" and "Semi-arid Steppe". 
San Diego's climate is characterized by warm, dry summers and mild winters with most 
of the annual precipitation falling between November and March. The city has mild, 
mostly dry weather, with an average of 201 days above 70 OF (21°C) and low rainfall (9-
13" annually). Summer temperatures are generally warm, with average highs of 70-78 
OF (21-26 °C) and lows of 55-66 OF (13-19 °C). Temperatures exceed 90 OF (32°C) only 
four days a year. Winter temperatures are mild, with average high temperatures of 66-
70 OF (19-21 °C) and lows of 50-56 OF (10-13 °C). Average annual temperature of the 
ocean is 65 OF (18°C), from 59 OF (15 °C) in January to 72 OF (22°C) in August. The 
highest recorded temperature at the official weather station is 111 OF (44 °C) on 
September 26, 1963. The lowest recorded temperature is 25 OF (-4°C) on January 7, 
1913.l42] 

Official temperature record-keeping began in San Diego in 1872, although other 
weather records go back further. The city's first official weather station was located at 
Mission San Diego from 1849 to 1858. From August 1858 until 1940, the official weather 
station was located at a series of downtown buildings, and the station has been at 
Lindbergh Field since February 1940. 

There have been only nine days with a recorded temperature of 32 OF (0 °C) or below 
since record-keeping began in 1872. 

The climate in the San Diego area, like much of California, often varies significantly 
over short geographical distances resulting in microclimates. In San Diego's case this is 
mainly due to the city's topography (the Bay, and the numerous hills, mountains, and 
canyons). Frequently, particularly during the "May gray /June gloom" period, a thick 
"marine layer" cloud cover will keep the air cool and damp within a few miles of the 
coast, but will yield to bright cloudless sunshine approximately 5-10 miles (8.0-16 km) 
inland. Even in the absence of June gloom, inland areas tend to experience much more 
significant temperature variations than coastal areas, where the ocean serves as a 
moderating influence. Thus, for example, downtown San Diego averages January lows 
of 50 OF and August highs of 78 OF. The city of El Cajon, just 10 miles (16 km) northeast 
of downtown San Diego, averages January lows of 42 OF and August highs of 88 OF. 
However sometimes the June gloom can last for several days even into July causing 
cloudy skies for San Diego for the entire day. 



Rainfall along the coast averages about 10 inches (250 mm) of precipitation annually, 
which occurs mainly during the cooler months of December through April. Though 
there are few wet days per month during the rainy period, rainfall can be heavy when it 
does fall. Rainfall is usually greater in the higher elevations of San Diego; some of the 
higher elevation areas of San Diego can receive 11-15 inches (280-380 mm) of rain a 
year. 

Snow in the city is so rare that it has been observed only five times in the century-and-a
half that records have been kept. In 1949 and 1967, snow stayed on the ground for a few 
hours in higher locations like Point Lorna and La Jolla. The other three occasions, in 
1882,1946, and 1987, involved flurries but no accumulation. 



Month 

Average high of (OC) 

Daily mean of (OC) 

Average low of (OC) 

Rainfall inches (mm) 

A vg. rainy days (~ 0.01 in) 

Sunshine hours 

Climate data for San Diego (San Diego Airport) 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Year 

Source #1: NOM (1971-2000) 

Source #2: HKO (1961-1990) 
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LA MESA, CALIFORNIA (044735) 
Period of Record Monthly Climate Summary 

Period of Record: 11 111899 to 2/28/2006 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual 

Average Max. 
67.1 68.1 68.7 71.7 73.9 77.5 83.1 84.5 83.7 79.0 73.5 68.7 75.0 

Temperature (F) 

Average Min. 
43.7 45.1 46.8 50.1 53.8 57.0 61.0 62.2 60.3 55.1 48.3 44.5 52.3 

Temperature (F) 

Average Total 
2.44 2.42 2.43 1.04 0.29 0.10 0.05 0.09 0.24 0.57 1.37 1.89 12.93 

Precipitation (in.) 

Average Total 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
SnowFall (in.) 
Average Snow Depth 

0 0 0 0 0 0 0 0 0 0 0 0 0 (in.) 
Percent of possible observations for period of record. 
Max. Temp.: 96.3% Min. Temp.: 95.7% Precipitation: 97% Snowfall: 97.2% Snow Depth: 97.1% 
Check Station Metadata or Metadata gra12hics for more detail about data completeness. 

Western Regional Climate Center, wrcc@dri.edu 

http://www.wrcc.dri.edu/cgi-binicliRECtM.pl?ca4735 5/512011 
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LA MESA, CALIFORNIA 
NCDC 1971-2000 Monthly Normals 

Jan Feb Mar Apr May Jun Annual 
Jul Aug Sep Oct Nov Dec Monthly 

Mean Max. 68.5 69.5 69.8 73.1 74.3 78.9 83.6 85.5 84.1 79.6 73.4 68.8 75.8 Temperature (F) 
Highest Mean Max. 

75.6 74.9 76.5 79.8 81.6 84.9 88.2 90.5 90.9 87.0 78.6 73.7 90.9 Temperature (F) 

Year Highest 1986 1988 1997 1989 1997 1981 1985 1996 1997 1999 1995 1979 1997 
Occurred 
Lowest Mean Max. 

62.5 64.1 64.3 66.1 69.1 72.3 78.1 81.3 77.4 73.8 68.5 61.6 61.6 Temperature (F) 
Year Lowest 1979 1998 1973 1975 1977 1982 1987 1987 1986 2000 1985 1971 1971 Occurred 
Mean Temperature 57.1 58.2 59.2 62.3 64.8 68.8 73.0 74.7 73.2 68.2 61.5 57.1 64.8 (F) 
Highest Mean 

63.1 62.8 63.5 68.1 71.2 73.4 77.8 78.6 79.4 72.9 66.2 61.0 79.4 Temperature (F) 

Year Highest 1986 1995 1997 1989 1997 1981 1984 1996 1984 1999 1995 1977 1984 
Occurred 
Lowest Mean 

53.6 54.7 55.4 56.8 60.6 64.1 68.8 71.0 67.9 65.1 57.1 51.0 51.0 Temperature (F) 

Year Lowest 1979 1990 1973 1975 1977 1982 1987 1975 1986 1981 1994 1971 1971 
Occurred 
Mean Min. 45.7 46.9 48.6 51.4 55.3 58.7 62.3 63.8 62.2 56.8 49.6 45.3 53.9 Temperature (F) 
Highest Mean Min. 50.6 53.5 52.2 56.9 61.3 61.9 67.5 67.7 68.9 62.2 53.8 51.7 68.9 Temperature (F) 
Year Highest 1986 1995 1978 1992 1992 1981 1984 1992 1984 1987 1995 1977 1984 
Occurred 
Lowest Mean Min. 

39.8 43.1 44.0 47.6 51.5 53.7 58.8 58.7 58.0 51.4 45.1 40.5 39.8 Temperature (F) 
Year Lowest 1972 1979 1977 1975 1971 1971 1979 1975 1971 1971 1982 1971 1972 
Occurred 
Mean Precipitation 

2.89 2.52 2.98 1.05 0.33 0.11 0.06 0.10 0.29 0.58 1.32 1.52 13.75 
(in.) 

rig)hest Precipitation 12.25 10.95 8.93 6.95 2.75 0.80 0.93 1.85 1.93 2.28 6.79 6.11 12.25 
m. 

Year Highest 1993 1998 1983 1988 1977 1972 1991 1977 1976 1987 1985 1984 1993 
Occurred 

Lowest Precipitation 0.00 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
(in.) 

Year Lowest 

http://www.wrcc.dri.edulcgi-binicliNORMNCDC2000.pl?ca4735 5/512011 
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Occurred 1976 1974 1997 1993 1999 2000 2000 1999 1999 1999 1999 1999 1976 
Heating Degree Days 

249. 195. 193. 127. 87. 25. 4. 2. 10. 30. 138. 253. 1313. (F) 
Cooling Degree 

3. 5. 14. 45. 80. 139. 25l. 302. 255. 128. 32. 7. 126l. 
Days (F) 

Western Regional Climate Center, wrcc@dri.edu 

http://www.wrcc.dri.edulcgi-binicliNORMNCDC2000.pl?ca4735 5/512011 
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LA MESA, CALIFORNIA (044735)· 
1971-2000 Monthly Climate Summary 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual 
Average Max. 

68.5 69.3 70.3 73.0 74.6 79.1 83.9 85.4 84.0 79.6 70.8 69.0 75.8 Temperature (F) 
Average Min. 

45.7 46.8 48.6 51.4 55.2 58.6 62.3 63.7 61.8 56.6 47.8 45.3 53.8 Temperature (F) 

Average Total 
Precipitation (in.) 

2.75 2.78 2.64 1.11 0.37 0.11 0.05 0.15 0.24 0.58 1.35 1.73 13.85 

Unofficial values based on averages/sums of smoothed daily data. Information is computed from 
available daily data during the 1971-2000 period. Smoothing, missing data and observation-time 
changes may cause these 1971-2000 values to differ from official NCDC values. This table is presented 
for use at locations that don't have official NCDC data. No adjustments are made for missing data or 
time of observation. Check NCDC normals table for official data. 

Western Regional Climate Center, wrcc@dri.edu 

htlp://www.wrcc.dri.edulcgi-binicliNORM2000tM.pl?ca4735 5/512011 
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EL CAJON, CALIFORNIA (042706) 
Period of Record Monthly Climate Summary 

Period of Record: 11/111979 to 12/3112010 

Jan Feb Mar Apr May JUll Jul Aug Sep Oct Nov Dec Annual 

Average Max. 
69.7 69.8 71.3 75.4 77.4 81.7 87.5 88.9 87.5 81.0 74.8 69.4 77.9 

Temperature (F) 

Average Min. 
42.3 44.3 47.3 50.4 55.4 58.5 62.8 64.0 61.2 54.9 46.1 41.5 52.4 

Temperature (F) 
Average Total 

2.41 2.77 2.31 0.82 0.15 0.08 0.09 0.02 0.16 0.66 1.28 1.72 12.49 
Precipitation (in.) 

Average Total 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
SnowFall (in.) 
Average Snow Depth a a a a a a a a a a a a a 
(in.) 
Percent of possible observations for period of record. 
Max. Temp.: 91.6% Min. Temp.: 91.1 % Precipitation: 91.8% Snowfall: 92.1 % Snow Depth: 92% 
Check Station Metadata or Metadata gra12hics for more detail about data completeness. 

Western Regional Climate Center, wrcc@dri.edu 

http://www.wrcc.dri.edulcgi-binicliRECtM.pl?ca2706 5/5/2011 
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EL CAJON, CALIFORNIA 
NCDC 1971-2000 Monthly Normals 

Jan 
Annual 

Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Monthly 

Mean Max. 68.2 69.3 70.1 74.1 76.4 82.0 87.0 88.1 86.5 80.2 73.5 68.3 77.0 
Temperature (F) 
Highest Mean Max. 

73.3 74.9 78.7 81.5 84.9 87.3 91.4 93.0 94.3 89.7 80.2 77.1 94.3 
Temperature (F) 
Year Highest 1986 1981 1997 1996 1997 1974 1980 1995 1979 1999 1995 2000 1979 
Occurred 
Lowest Mean Max. 60.5 64.0 62.5 65.0 70.2 76.3 80.4 83.2 78.2 74.9 67.5 60.1 60.1 
Temperature (F) 
Year Lowest 1979 1998 1973 1975 1995 1991 1987 1987 1986 1972 1994 1971 1971 
Occurred 
Mean Temperature 54.9 56.7 58.3 62.1 65.6 70.3 74.7 76.0 73.9 67.4 59.4 54.3 64.5 
(F) 

Highest Mean 59.3 60.2 62.5 66.9 71.8 73.9 78.7 79.5 79.9 71.4 64.5 59.8 79.9 
Temperature (F) 
Year Highest 1986 1995 1997 1989 1997 1981 1984 1998 1984 1999 1995 1977 1984 
Occurred 
Lowest Mean 50.4 52.5 53.1 55.3 60.7 66.9 70.0 71.9 67.9 63.5 54.7 49.5 49.5 
Temperature (F) 

Year Lowest 1979 1990 1973 1975 1977 1991 1987 1976 1986 1971 1994 1971 1971 
Occurred 
Mean Min. 

41.6 44.0 46.5 50.1 54.7 58.5 62.4 63.8 61.3 54.6 45.2 40.3 51.9 
Temperature (F) 
Highest Mean Min. 47.8 48.8 51.3 54.5 61.4 62.0 67.5 67.2 68.1 60.6 48.7 46.7 68.1 
Temperature (F) 

Year Highest 1980 1995 1978 1989 1992 1981 1984 1992 1984 1987 1995 1977 1984 
Occurred 
Lowest Mean Min. 37.0 38.5 40.4 45.5 51.2 55.4 59.0 59.9 57.5 49.8 41.2 37.6 37.0 
Temperature (F) 

Year Lowest 1972 1990 1977 1975 1977 1980 1983 1975 1986 1971 2000 1990 1972 
Occurred 
Mean Precipitation 2.47 2.57 2.66 0.79 0.16 0.06 0.04 0.06 0.15 0.46 1.18 1.36 11.96 
(in.) 

~ig~est Precipitation 11.43 10.35 9.66 2.42 1.21 0.91 0.68 1.07 1.05 1.92 7.21 5.32 11.43 
m. 

Year Highest 1993 1998 1983 1988 1998 1990 1991 1977 1997 1986 1985 1984 
Occurred 

1993 

Lowest Precipitation 0 00 0 00 0 00 0 00 0 01 0.00 0.00 0.00 0.00 0.00 0.00 0.00. . . . . 
(in.) 

0.00 

Year Lowest 

http://www.wrcc.dri.edulcgi-binlc1iNORMNCDC2000.pl?ca2706 5/512011 
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Occurred 2000 1989 2000 2000 1999 2000 2000 2000 2000 1999 2000 2000 2000 

Heating Degree Days 
315. 238. 222. 13l. 77. 13. O. O. 7. 40. 183. 334. 1560. 

(F) 
Cooling Degree O. 4. 13. 44. 94. 170. 30l. 340. 275. 114. 13. 3. 137l. 
Days (F) 

Western Regional Climate Center, wrcc@dri.edu 

http://www.wrcc.dri.edulcgi-binlc1iNORMNCDC2000.pl?ca2706 5/5/2011 
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EL CAJON, CALIFORNIA (042706) 
1971-2000 Monthly Climate Summary 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual 
Average Max. 

69.1 70.0 71.7 75.5 77.2 81.7 87.3 88.8 86.7 81.4 71.9 69.5 77.8 
Temperature (F) 

Average Min. 42.3 44.7 47.2 50.9 55.3 58.6 62.6 64.0 61.2 54.7 44.4 41.2 52.4 
Temperature (F) 

Average Total 
Precipitation (in.) 

2.62 2.89 2.59 0.86 0.23 0.10 0.02 0.04 0.16 0.45 1.24 1.57 12.78 

Unofficial values based on averages/sums of smoothed daily data. Information is computed from 
available daily data during the 1971-2000 period. Smoothing, missing data and observation-time 
changes may cause these 1971-2000 values to differ from official NCDC values. This table is presented 
for use at locations that don't have official NCDC data. No adjustments are made for missing data or 
time of observation. Check NCDC normals table for official data. 

Western Regional Climate Center, wrcc({i)dri.edu 

http://www.wrcc.dri.edulcgi-binicliNORM2000tM.pl?ca2706 5/5/2011 



SAN DIEGO WSO AIRPORT, CALIFORNIA Period of Record Monthly Climate Summ ... Page 1 of 1 

SAN DIEGO WSO AIRPORT, CALIFORNIA 
(047740) 
Period of Record Monthly Climate Summary 

Period of Record : 11111914 to 12/3112010 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual 

Average Max. 64.7 65.2 65.9 67.4 68.6 70.9 74.8 76.3 75.7 73.0 70.0 65.8 69.9 
Temperature (F) 

Average Min. 48.0 49.7 51.8 54.7 58.0 60.8 64.4 65.7 63.9 59.3 52.9 48.7 56.5 
Temperature (F) 

Average Total 
2.03 1.99 1.64 0.78 0.21 0.05 0.02 0.06 0.17 0.51 0.95 1.78 10.18 

Precipitation (in.) 
Average Total 

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
SnowFall (in.) 

Average Snow Depth 
0 0 0 0 0 0 0 0 0 0 0 0 0 

(in.) 
Percent of possible observations for period of record. 
Max. Temp.: 99.9% Min. Temp.: 99.9% Precipitation: 99.9% Snowfall: 83.3% Snow Depth: 83.3% 
Check Station Metadata or Metadata graQhics for more detail about data completeness. 

Western Regional Climate Center, wrcc((i)dri.edu 

htlp:llwww.wrcc.dri.edulcgi-binlcliRECtM.pI?ca7740 5/512011 
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SAN DIEGO WSO AIRPORT, CALIFORNIA 
NCDC 1971-2000 Monthly Normals 

Jan Feb Mar Apr May Jun Annual 
Jul Aug Sep Oct Nov Dec Monthly 

Mean Max. 
Temperature (F) 
Highest Mean Max. 
Temperature (F) 
Year Highest 
Occurred 
Lowest Mean Max. 
Temperature (F) 
Year Lowest 
Occurred 
Mean Temperature 
(F) 

Highest Mean 
Temperature (F) 
Year Highest 
Occurred 
Lowest Mean 
Temperature (F) 
Year Lowest 
Occurred 
Mean Min. 
Temperature (F) 
Highest Mean Min. 
Temperature (F) 
Year Highest 
Occurred 
Lowest Mean Min. 
Temperature (F) 

Year Lowest 
Occurred 
Mean Precipitation 
(in.) 

65.8 66.3 66.3 68.7 69.3 72.2 75.8 77.5 77.0 74.0 69.9 66.3 

70.3 71.3 70.5 73.4 74.5 78.0 81.8 82.8 83.7 78.8 76.5 71.3 

1986 1977 1984 1992 1978 1981 1984 1983 1984 1982 1976 1976 

61.8 61.5 62.9 64.1 64.4 66.9 71.6 72.7 71.4 69.5 65.7 61.7 

1971 1971 1991 1975 1999 1999 1987 1999 1999 2000 1994 1971 

57.8 58.9 60.0 62.6 64.6 67.4 70.9 72.5 71.6 67.6 61.8 57.6 

61.3 63.5 64.3 67.0 68.7 72.9 77.2 77.4 78.9 72.2 66.8 63.3 

1981 1980 1978 1992 1997 1981 1984 1983 1984 1983 1976 1977 

54.3 55.2 56.5 58.7 60.5 62.8 67.1 68.0 66.9 64.3 56.4 53.9 

1971 1990 1991 1975 1999 1999 1987 1999 1986 1996 1994 1987 

49.7 51.5 53.6 56.4 59.8 62.6 65.9 67.4 66.1 61.2 53.6 48.9 

54.9 56.3 58.3 60.5 63.8 67.7 72.6 72.9 74.0 66.5 58.1 57.6 

1980 1980 1978 1992 1997 1981 1984 1984 1984 1983 1983 1977 

44.9 47.1 50.1 53.1 56.5 58.7 62.5 63.3 61.9 57.1 47.1 45.5 

1989 1990 1991 1999 1991 1999 1987 1999 1986 1971 1994 1990 

2.28 2.04 2.26 0.75 0.20 0.09 0.03 0.09 0.21 0.44 1.07 1.31 

Highest Precipitation 
(in.) 9.09 7.65 6.96 3.71 1.79 0.87 0.24 2.13 1.04 1.74 4.92 4.55 

Year Highest 
Occurred 
Lowest Precipitation 
(in.) 

Year Lowest 

1993 1998 1991 1988 1977 1990 1991 1977 1986 1987 1985 1984 

0.00 0.04 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 

http://www.wrcc.dri.edulcgi-binlc1iNORMNCDC2000.pl?ca7740 

70.8 

83.7 

1984 

61.5 

1971 

64.4 

78.9 

1984 

53.9 

1987 

58.1 

74.0 

1984 

44.9 

1989 

10.77 

9.09 

1993 

0.00 

5/5/2011 
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Occurred 1976 1974 1997 1993 2000 2000 2000 1999 2000 1999 1980 2000 1976 
Heating Degree Days 

227. 176. 160. 90. 47. 10. O. O. I. 12. 109. 23 I. 1063. (F) 

Cooling Degree 2. 4. 5. 17. 32. 8I. 183. 230. 199. 97. 15. I. 866. 
Days (F) 

Western Regional Climate Center, wrcc(ii)dri. edu 

http://www.wrcc.dri.edulcgi-binicliNORMNCDC2000.pl?ca7740 5/5/2011 
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SAN DIEGO WSO AIRPORT, CALIFORNIA 
(047740) 
1971-2000 Monthly Climate Summary 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual 
Average Max:. 

65.8 66.2 66.7 68.4 69.4 72.2 75.8 77.4 76.9 74.1 67.5 66.4 70.8 Temperature (F) 

Average Min. 49.7 51.5 53.6 56.4 59.7 62.6 65.9 67.3 65.9 61.1 52.1 49.1 58.1 
Temperature (F) 

Average Total 
Precipitation (in.) 

2.17 2.19 2.00 0.830.22 0.09 0.030.11 0.180.44 1.07 1.45 10.78 

Unofficial values based on averages/sums of smoothed daily data. Information is computed from 
available daily data during the 1971-2000 period. Smoothing, missing data and observation-time 
changes may cause these 1971-2000 values to differ from official NCDC values. This table is presented 
for use at locations that don't have official NCDC data. No adjustments are made for missing data or 
time of observation. Check NCDC nom1als table for official data. 

Western Regional Climate Center, wrcc@dri.edu 

http://www.wrcc.dri.edulcgi-binlcliNORM2000tM.pl ?ca77 40 5/5/2011 



APPENDIX F.3 

Modeling Protocol 

A number of air quality related impact analyses were conducted using state-of-the-art 
dispersion models and modeling techniques. Modeling was used to assess impacts for the 
following types of issues: 

• Compliance with state and federal air quality standards, 

• Compliance with local air district NSR impact standards, 

• Evaluation of PSD increment consumption on Class I areas, 

• Evaluation of visibility impacts, 

• Evaluation of depositional impacts, 

• Evaluation of AQRV impacts, 

• Evaluation of Class II area impacts, 

• Evaluation of impacts on soils, vegetation, and sensitive biological species, 

• Evaluation of cumulative impacts, and, 

• Evaluation of health risk impacts. 

The air quality models, and analysis techniques used in these analyses, are summarized in 
the enclosed Modeling Protocol, with additional support data provided in Appendices F.I, 
and F.2, and F.4 through F.IO. The Protocol also outlines the support data that was used in 
the various analyses, and how the support data was acquired, processed, and quality 
assured. The protocol has been submitted to the various air quality agencies for review and 
comment. 

Attachment F.3-1 Dispersion Modeling and Impact Analysis Protocol 



Attachment F.3-1 

Modeling Protocol 



August 2,2011 

Mr. Ralph DeSiena 

ATMOSPHERIC DYNAMICS,INC 
Meteorological & Air Quality Modeling 

San Diego Air Pollution Control District 
10124 Old Grove Road 
San Diego, CA. 92131-1649 

Re: Air Quality Modeling Protocol for the Quail Brush Power Project 

Dear Ralph: 

Attached is the Air Quality Modeling Protocol for the Quail Brush Power Project 
(QBPP). Quail Brush Genco, LLC, is proposing to construct and operate the QBPP 
facility located on Sycamore Landfill Road, west of Santee, California. The project will 
be a nominal 102.3 MW facility utilizing natural gas-fired internal reciprocating engine 
technology. The engines proposed for use are Wartsila 20V34SG-C2's. Each engine is 
rated at approximately 9.3 MW. In addition to the power cycle engines, the facility will 
have a dry "radiator" cooling system, fuel gas and warm start heaters, and an 
emergency fire pump system. 

The proposed project will be a minor new source as defined by the San Diego Air 
Pollution Control District (APCD or SDAPCD) Siting Regulations. The Environmental 
Protection Agency (EPA) Prevention of Significant Deterioration rules will apply to the 
proposed source for GHGs as well as NOx, PM10, and PM2.5. QBPP will not be subject 
to APCD requirements for emission offsets but will require an air quality modeling 
analyses for criteria pollutants and toxics. The APCD regulatory requirements 
include: 

• APCD does not, at this time, have PSD delegation; therefore any required PSD 
permits will be issued by EPA Region 9. 

• PSD applicability per the Tailoring Rule provisions for GHGs, will result in 
other criteria pollutants being subject to PSD by virtue of emissions exceeding 
the PSD significant emissions rates (SERs), which include NOx, PM10 and 
PM2.5. 

• PSD applicability by virtue of the GHG Tailoring Rule provisions, and 
subsequent imposition of PSD for other criteria pollutants will not affect the 

QBPP Protocol.doc 



Re: Air Quality Modeling Protocol 
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source status, i.e., major or non-major, under the APCD NSR Rules (20.1,20.2, 
20.3). 

• Based on data derived from discussions with SDAPCD staff, the APCD is 
classified as a "basic" nonattainment area for ozone. But, the APCD has 
requested a re-designation to "serious" ozone nonattainment, which will most 
likely be in effect at the time of submittal of this AFC and the accompanying PSD 
permit application. 

• SDAPCD Rule 20.1 defines the major source emissions thresholds for serious 
ozone nonattainment areas as follows: 

o PM10 100 TPY 

o NOx 50 TPY 

o VOCs50TPY 

o SOx 100 TPY 

o CO 100TPY 

• SDAPCD Rule 20.1 further defines NOX and VOC as precursors to ozone. 
Notwithstanding this definition, the region is attainment for N02. 

The applicant will submit air quality impact analyses to the SDAPCD, EPA Region 9, 
and the California Energy Commission (CEC). The modeling analysis, based on GHGs 
triggering PSD, will include impact evaluations for those pollutants shown in Table 1 
and the CEC requirements for evaluation of project air quality impacts. The purpose of 
this document is to establish the procedure for meeting the APCD, EPA, and CEC air 
quality modeling requirements for the proposed project. 

Table 1 
PSD Significant Emissions Thresholds 

Cumulative 
Pollutant Increase (tons/yr) 
NOx 40 
S02 40 

CO 100 
VOC 40 
PM10/PM2.5 15110 

The project will result in emISSIons that will exceed PSD significant emISSIons 
thresholds for of oxides of nitrogen (NOx), volatile organic compounds (VOC) and 
particulate matter (PM10/2.5). Sulfur dioxide (S02), carbon monoxide (CO), and are 
expected to be below the significant emission levels. The project will also trigger CEC 
modeling requirements for cumulative and construction-based impacts. Based on 

QBPP Protocol.doc 
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emissions of NOx and PM10j2.5, the project will trigger the APCD Air Quality Impact 
Assessment (AQIA) requirements, which require that a new project does not cause or 
contribute to violations of the air quality standards. It should be noted that the project 
only triggers the PSD modeling requirements for NOx and PM10j2.5 based on the 
project emissions of GHGs rather than the rather than the pollutants of NOx, CO, SOx, 
and PM. 

As part of the major PSD source permit application, an air quality, toxics, and 
cumulative impacts analyses are required. At this time, modeled ambient impacts are 
expected to be below the levels at which preconstruction monitoring is required. The 
results of these analyses will be presented in detail in the AFC and the application for a 
Determination of Compliance. 

As part of application process and in accordance with the APCD requirements, a 
modeling protocol is required. This modeling protocol outlines the proposed use of air 
dispersion modeling techniques that will be used to assess impacts from the proposed 
facility, and has been prepared by Atmospheric Dynamics, Inc. on behalf of QBPP. This 
protocol also follows modeling guidance provided by the U.S. Environmental 
Protection Agency (USEP A) in its "Guideline on Air Quality Models" (including 
supplements), USEPA Memorandum "Additional Clarification Regarding Application of 
Appendix W Modeling Guidance for the 1-hour N02 National Ambient Air Quality Standard" 
(March 2011), USEPA Memorandum "Applicability of Appendix W Modeling Guidance for 
the 1-hour S02 National Ambient Air Quality Standard" (August 2010), USEPA 
Memorandum "Modeling Procedures for Demonstrating Compliance with PM2.S NAAQS 
(March 2010), California Air Pollution Control Officers Association (CAPCOA) 
"Modeling Compliance of the Federal1-Hour N02 NAAQS"(Draft Release 2011), the Federal 
Land Managers' "Air Quality Related Values Workgroup (FLAG) Phase I Report-Revised" 
(October 2010), and the "Interagency Workgroup on Air Quality Modeling (IWAQM) Phase 
II Recommendations" (1998), as well as additional modeling guidance. 

Impacts from operation of the facility will be compared to the following in Table 2: 

tyable 2 
N02 PMlO CO S02 Air Quality Criteria 

IPSD Significant Impact Levels ./ ./ 

IPSD Monitoring Exemption Levels ./ ./ 

IPSD Increments ./ ./ 

Ambient Air Quality Standards ./ ./ ./ ./ 

Class I and Class II Visibility ./ ./ 

Impacts to Soils and Vegetation ./ ./ ./ ./ 

Class I Area Acid Deposition ./ 

QBPP Protocol.doc 
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Concurrent with the submittal of the Application for Certification (AFC) to the 
California Energy Commission and the PSD application to the Environmental 
Protection Agency Region 9, the applicant will be applying to the SDAPCD for an 
Authority to Construct and a Determination of Compliance for the proposed project. 
Attached for your review is a description of the analytical approach that will be used to 
comply with District modeling requirements for the project. 

We look forward to working with you. If you have any questions, please do not 
hesitate to call me at (831) 620-0481. Thank you for your attention in this matter. 

Sincerely, 

Atmospheric Dynamics, Inc. 

Gregory S. Darvin 
Senior Meteorologist 

cc: 
Carol Bohnenkamp, EPA Region 9 

Mr. Gerry Bemis, P.E. 

QBPP Protocol.doc 
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TIt!. '.nOl.,o2013. Table F.S-8 EMFAC Output (2 Pages) 
Ver.ion Emfac2007 V2 .3 Nov 1 2006 
Run Date 2011 /0 3/ 23 0 9:46 : 52 
Seen Year : 2013 - - All model years in the unge 1969 to 2013 sdeeted 
Season Annual 
Area San Diego COun ty 
11M stat : Enhanced Interim (ZOOSI 
Emislliona: Tona Per Cay 
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0 . 15 
0 . 00 
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0 .04 
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0.03 

1. 49 
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0 . 00 
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9 .42 

0. 48 
0 . 00 
0 . 0 4 
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0 . 06 
0.00 
0 . 01 

0 . 06 
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0.00 

0 . 00 

0 . 00 
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0 . 01 

0 . 00 
0 . 00 
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0 . 00 
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Table F.S-10 Offroad 2007-Emissions Factor Ca lculations (16 Pages) 

Equipment Typo .... , HP ..... EquipClus ROO Exhaust COExbaUIt NOX ElWun CO2 ExhiUII 502 ExiulllIt I'M .",. ... N20 E.ldIaIllt CH4 E:dIaIllt Equip CIa. 
","" """"" '''''''''''' '''''''''''' IbllHp-Hr '''''''''''' lbalHp-Hr It./Hp-Ht lbllHp-Hr '''''''''''' FucIUIIO 
e ll .. .."" Off-Rotd Moc.otcyclCIIlnJctive 02 " 4.44£+04 0.00£+00 0.00£+00 O.OOE.j.()O O.OO£tOO 0.00£+00 O.OOE'I'OO 0.00£<100 o.oo£tOO O.OO£tOO 

Off-RcU Motorcyclca Inactive 02 II 6.36E+{)4 0.00£+00 0.00£+00 o.oOIHOO 0.00£.00<1 O.OOE+oo o.oOB+()() O.OOEo!{)O 0.00£+00 0.00£+00 
Off·Ro.d MOIol'c),eICII blaelivc 02 " 1.G4E+% 0.00£+00 o.oOE-I-(lO 0.00£-+00 0.001::+00 0.00£+00 o.oOE;'()() 0.00£+00 0.00£+00 o.oOEi'{)() 
Qff·RD.d MotOl'CydCII hI.clive 02 120 1.19£+(16 0.00£+00 o.oOE.f.QO o.oOE+OO 0.00£+00 0.00£+00 0.00£+00 0.00£+00 0.00£+00 0,00£+00 
Snowmobilet lnIetive 02 2l 1.48£+01 0.00£+00 0.00£..00 0,00£ "'00 MORtOO O.OO£tOO 0.00£+00 0.00£+00 0.00£+00 0.000<-00 
Snowmobil. In.miv8 02 " 1.40£-+02 0,00£.000 0.00£+00 0.00£.0()() O.OO£tOO 0.00£+00 0.00£+00 O.OOBiOO o.oO£tOO 0.00£'"00 
Snowmobilet ~ive G2 120 6.lIE+()2 0.00£1'00 0.00£+00 0.00£+00 0.00£+00 0.00£+00 0.00£..0<1 0.00£+00 0.00£+00 0.00£-1-00 
All Tcmin VdticlCl (ATV.) w..:livc 02 " '.86E+04 O.OOB-tOO 0.008+00 O.OOEtOO 0.00£+00 0.00£"'00 0.00£..00 0.00£+01) O.OOE+OO 0.00£+00 
All Terrain Vohi~ ICII (ATVI) inlctr.-e G2 " 6.36E.j.().4 0.00£+00 0.00£+00 O.OO£tOO 0.00£+00 0.00£+00 0.00£+00 O.ooE+oo O.OOEiOO O.OOB+oo 
All Tanin Vehir;ICII (ATVI) Inxtive 02 " 1.61E+OS 0.00£+00 0.00£+00 0.00£+00 0.00£-+00 O.OOE.<.()(l 0.00£-+00 0.00£"00 0.001l.<.()(l O.OOE-+OO 
Off·Ro.1d MoIan:ycIl111l11aclive '" " 1.1S'Il+1l4 0.00£-+00 0.00£+00 0.00£+00 0.00£...00 O.OOB+OO 0.00£+00 0.00£+00 0.00£.1.(1(1 O.OO£tOO 
Off-Road Motorcyclllll inl.ctive O. " 2.33£..(15 0.00£..00 0.00£+00 0.00£+00 0.00£..00 MOB+oo 0.00£+00 0.00£+00 0.00£<-00 O.OOE+OO 
Off·Road MQlan:YClalnaclive G4 lO 4.IISS+{)S 0.00£>00 0.00£0{I(I 0.00£+00 o.oOB. OO D.OOB+1lO 0.00£->00 0.006tOO 0.00£+00 O.OO£tOO 
All Temlin Vehicles (ATVI) inl.ctive O. " 4.7I1S+{)4 O.OOE+OO D.OOEtOO o.oOE-+OO D.ODE+OO O.OOE+OO 0.00£+00 0.00£+00 O.OOE+OO O.OOEtOO 
All Terrain VehiclCl (ATVI) Inactive O. " 1.I1B+06 0.00£..00 o.oOB+oo 0.00£+00 0.008+00 0.00£+00 0.00£+00 0.00£+00 0.00£+00 0. 001!~00 

All Tanin Vehicle. (ATVI) In.aetive G4 lO 1.00£+{)5 0.00£+00 0.00£+00 Q.(l0£.J.OO 0.00£+00 0.00£+00 O.OOE+oo 0.00£+00 O,OOE+OO 0.00&+00 
Off-Road MotorcyclCl Activc 02 II 1.11£-1-(15 '.09E-03 7.9'E-03 1.51E-Q6 1.69E-02 1.37E-OS 6.17E~~ 5.71£.06 3,16&04 3.79E-02 
Off-Road Motoreyclol Aclive 02 " U9B-I-(I5 3.O~£.-O3 4.77E-03 9.068-07 1.0IE.(I2 U3E-05 3.108-0S 3.4lE.()fj 1.90E-0<4 3.79E-02 
Off·Road ~foton:yclCl Active 02 " 2.59£+06 1.53£.03 2.39£.03 4.53.£..07 5.07E-03 1 .21E-O~ Ll5&O' 1.71E-Q6 9.49£.05 3,79E-02 
Off-Ro.d MOIorcycie. Active G2 '20 1.971:"015 6.36E-04 9.94E-0<4 1.89£-07 2.IIE-03 7.4SE-06 7.72£.06 7.13£-07 3.9SE-O~ 3.79E.(I2 
~iCII Ac:uY'C 02 " 4,l7E+01 5,82E-02 1.70E-OI 1.89E-03 1..51£-01 4.49E-06 1.711E-03 200 .... 3.62E-03 9.67£.(11 
SnowmobilCi Ac:tive 02 " 4.02B+OZ 5,HE-02 1.61£.01 1.8D£-D3 2.4'8-01 ' .26E<16 1.69E-01 1.41.£.(14 1,44£-03 1.84£+00 
SnowmobiICli ~tivc 02 120 1.76E+D1 3.'J£-OZ L06E-01 1.38E-03 1.748-01 J.04£-06 1.16l!-O3 1.18E.O' 2.19E-01 2.9'E<-OO 
All TClTlin Vehicle. (ATVI) Active 02 " 1.93E-H>5 s.o9£-03 7.~E-01 1.5IE-06 Ui9£-02 I.6I1E-OS 6. 17£.O~ ~ . 7IEO% 1.16&04 1.79E-02 
All Terrain Vehicle. (ATVI) Active G2 2l 2.09E-H>S ),OSE-Q3 4.77£-03 9.OISB-07 I.OIE-OZ I .J8'E-O~ 3.708-0' 3.42.£-06 I.9DE-04 1.79£-02 
All Tllmlin Vehi~l" (ATVI) Acti"" G2 50 S.SIE+05 1.5J£_03 2.39£-03 4.53.6-07 S.07.E-03 9,07E.{16 1.8'£.(15 1.71E-Q6 9.49E-OS 3.19E-02 
GalfCartl 02 " O,ooE+OO IDIVIOI "'OIVIO! #oIVIOI . OIVIOI ~ DIVIOI NOIVIOI ~OrvlO l #OTVIOI mTV101 
Spocillty Vehicles Ca.u G2 " ].90E+04 1.77£-03 1.34E-OI I.JlE_03 2.'6£-0 1 l.OISE·OS 9.618-0S Z.I1B-D4 I.IOE-04 3.68E-ol 
TampcnlRlmmcrJ 02 " 282E+03 1.69E.{l3 7.26E-02 1,27E-03 1.39E-01 ' .72£.06 1.16E-01 WE'" 1.05£-04 2.02£-01 
Pilto Compacton 02 " 274E+02 1.69£.(13 7:26E-02 ],27E-03 1.39E-OI '.72.E-D6 1.16E-03 2.01E..()4 1.05£-04 Z.02E..(I1 
Other Gencnllnduttria . Equipnen G2 " 1.14£+02 2.36£.(13 1.43E-Ol \ ,73E.(I3 2.73E-O I 1.I2E-05 1.27£-04 2.44£-04 1.47E-04 3.9J£-01 
~ .... Mowen 02 " 6,20E+04 1.71&-03 l.06E-D2 4.42£-04 9.09.6.(1Z 3.74£-06 2.117£-04 1.111£-04 1.06£-04 1.1lE-D1 
u."",Mowl:ti 02 " 1.37E+04 4.018-03 4.74£-02 4.92E-04 9.09E-D2 3.74E-Q6 3.09E-04 I.J9E-04 2.49£-04 1.40£.(11 
ClIaillPw. 02 2 1.87B+04 4.99E-OZ 9.02£-02 7.63E-0<4 2.44E-Dl 1.00£.05 L42E-04 4.~B-04 3. IOE-03 5.96E-02 
Ou.iDsa~ 02 2 Z.68.6+03 2.8{lE-02 1.14E-OI '.1J6E.04 2.«E-D1 I.OOE-OS '''Ii''' 4,13E-04 1,74£-03 5.49£-02 
a.;"..~ 02 " 9.19E+04 1.6IE-O'2 Z.91E-02 2 ........ 7.86E-OZ 3.24E-06 4.S7E-O' 8.638-05 , ....... \.44&01 
OIAUwWl 02 " \.42£+114 8.2 1£-03 3.4.HU)Z 2.S6E-04 7.IISE-OZ 3.24E-06 1.15E.(I4 8,72£-05 5.10£.-04 1.28£-01 
C!uiJllaws Preempt 02 " 1.23£+<15 1.61.£.(12 2.918-02 2.""'" 7.16E-02 3.24E-Q6 4.57E-O~ 8.63E-05 9,99E-04 I.«E-OJ 
ChaiNaWI Prl!cmpt 02 " 1.76EW4 1.IQE-02 4,12E.()2 2.12l!-O4 7.IISE-02 3.24£-06 9.84£-0' 7.92l!-O5 6.8,£-04 1.«&-0\ 
TrinunerWEdgenlBruw CuttcrJ 02 2 2,56E+{)4 2.39E-02 1.88E-02 6.67E-04 2, 13E-01 1.77£-06 1.24E-04 J.76£-04 1.49E-OJ 4.448-02 
Trintnlcl'1i'E4smtBroth CutiOrJ 02 2 3.80£+04 1.91E-02 1.88£-02 lS.llZE-04 2.I3E-OI 8.771l-06 1.24E-04 3.80E-04 1.19E-01 4.251l-02 
LcM' 8 1owonlVICIIWIlII 02 2 6.19£+04 3.68E-OZ 8.16£-02 7,41E-D4 2.378-0 1 9.7SE-06 1,38E.Q4 3.9IIE-04 2.29E-03 5.33£-02 
LcafBlowma'V.euwnl G2 2 2.9J£-I-(I3 2. 71E-oZ I.11E-OJ 7,82E-04 217E-D1 9.1S£-Q6 4.711£-04 4.06E-04 1.69E-03 5.11E-02 
Shrcdden G2 " 1.62E-H>3 3.29E-03 1.58E-OI 2.48E-03 1.03£.-01 1.25£-05 2.54E-03 296E-04 204£-04 4.19£.(11 
Shrod4en 02 " 2.88E+o2 I.38E-OZ 1.77E-01 1.93E-O] 3.03E-DI I.2.SE-O~ 2548-03 254£-04 8..59£-04 4.93£-01 



Commercial TwfEquipltlCflt 
Commercial TurfEquipmcnt 
OIher Lawn &. G.rden Equipment 
Olher Lawn &. Garden Equipment 
Olher Lawn &. Garden Equipment 
Other LaWl'l.t. Garden Equipment 
Genel1llor SdJ 
Generator Seta 
Gcnel1ltor SiIII 
Gencr:\tor Sctl 

"""'" """'" -po 

"""" -po 

"""" Off-ROJId MltQrllyele. Active 

Off·ROlId. Motorcy.;lea Active 
Off-RIWI Motorcydos Active 
All Terrain Vehicle. (ATVs) Acti"e 
All Ternin Vehicle. (ATVI) Active 
All Torrain Vehicle. (ATV,) Active 

Minibikes 
GolfC.1'IlI 
Specialty Vehicle. Cal'lll 
Specialty Vehicle. Carta 
Specialty Vehicle. eart, 
A:Jphall P,ven 
Aapltalt Paven 
AlpMIt Paven 
Mpbalt Paven 
TllI11pet'S/Rl1mmen 
Plate Compactors 
Plate Compacton 
Rollcn 
Rollcn 
RDUen 
Rollcn 
Rollctll 
P~ving Equipment 
Plving Equiptnenl 
PIVing Equipment 
Plving Equipment 
Paving Equipmen! 
Surfacing Equipment 
Swfating Equipmenl 
Swfacing Equipment 
Signal Board. 

G2 
G2 
G2 
G2 
02 
G2 
G2 
G2 
G2 
G2 
G2 
02 
G2 
G2 
G2 
G2 
G' 
GO 
G' 
GO 
G4 
G4 
GO 
G4 
G4 
G' 
G' 
G' 
GO 
G4 
G4 
G. 
G4 
G' 
G4 
G. 
G' 
GO 
G4 
G4 
G4 
GO 
G' 
G4 
G4 
G. 
G. 
G' 

Il 
2l 
2 
2 
Il 
Il 
2 
2 
Il 
IS 
2 
2 
l' 

l' 
" 2l 
Il 
2l 

" l' 

" " , 
Il 
5 
15 

2l 
15 

" " ''0 
l ' , 
15 
5 

l' 
2l 

" 120 
5 

l ' 

" " 120 

5 
15 

" 5 

M7Et<l3 
4.17Et{)3 

2.4'8+01 
3.531'.+01 
7.99£+01 
1.I~E+02 

1.11£+02 
5.1148+01 
8.368+00 
4.281'.-1-00 
8.44£+{I2 
4.46E+02 
1.71E+03 
9.0JE+02 
3.44E+{II 
1.80E+OI 
2 16£-«>5 
5.81£+05 
1.21E+{Ifi 
U7E+05 
3.6'8+06 
3.30E~OS 

293E+03 
O.ooE+OO 
1.96£+02 
1.97E+03 
7.30E+03 
1.34B+02 
3.8IE+02 
3.88£+02 
~.12E+02 

\.30.£+02 
U7E+03 
5.73B+03 
8.09E+01 
1.47E+03 
1.65£+03 
4.33£+02 
1.95£+03 
2.08£-«>3 
1.24EtiM 
4.60£1"02 
4.731'.+02 
2.931'.+02 
4.49Et 02 
1.01£+04 
2.30E->{)2 
3.6IE+00 

2.48E-03 
3.131'.-03 
2.74E-02 
3.IOE-02 
1.83£-02 
1.88E-02 
1.42E-02 
1.85E-02 
4.371'.-03 
1.14E-02 
7.68E-(13 
I.23E..IJ2 
4.4JE..IJ3 
S.84&03 
5.83£-03 
' .93E-03 
1.79E-04 
1.07E-04 
'-37E-05 
1.811&-04 
1.131'.-04 
H3E-05 
5.112E-02 
IIOIVfOl 
7.93£-03 
1.93E-03 
3.23£-03 
S.92E-03 
9.OIE-03 
3.14E-03 
U9E-03 
4.90£-03 
1.02£-02 
4.28E-03 
1.29E-02 
HIE-03 
7.23£..03 
4.80£-03 
2.64E-03 
1.09£-02 
S.72.E-03 
7.97E-03 
1.71 £-03 
7.1S1i-04 
1.15£-02 
3.99E-03 
6.01£-03 
1.65E-02 

1A9£..OI 
2.00E-OI 
1.02E-01 
1.29£-01 
6.17£-02 
8.04E-02 
UIE-OI 
1.S0E-OI 
2.07E-01 
2.221'.-01 
9.86E-02 
1.22E-()J 
1.83E-OI 
1.88E-OI 
247£-01 
2.49E-OI 
4.09E-03 
2.43E-03 
1.23£-03 
4.19£-03 
2.52E-03 
1.26E-03 
3.74E-OI 
IIOIVfOl 
2.80£-01 
Ul£-Ol 
2.60E-OI 
2:21£-01 
3.441'.-01 
9.83E-02 
3.00£-02 
1.85E-Ol 
1.S5E-Ol 
1.63£-01 
2. ~8E-O I 

207E-OI 
278E-OI 
1.41E-OJ 
4.728-02 
1.69E-O I 
2.19E-OI 
3.07E-OI 
6.90E-02 
1.67E-02 
1.68E-Ol 
1.461'.-01 
2.21E-01 
2.97E-01 

1.82E-03 
2.33E-03 
8.59&0'1 
9.07E-04 
5.73£-04 
5.9'E-04 
2.37£-03 
2.35E-03 
2.85£-03 
2.75£-03 
228E-03 
2.411'.-03 
3.25£..03 
3.ISE-03 
3.84E-03 
3.76E-03 
7.80E-OS 
4.68E-05 
2.34E-05 
1.02E-04 
6.11E-05 
3.06E-05 
1.42E-OJ 
IIOIVtol 
1.91E-03 
1.37E-OJ 
2.15E-OJ 
4.19E-03 
'-69£-03 
4.441'.-03 
4.S7E-0.3 
3.43E-03 
4.46£-03 
3.07£-03 
5.651'.-03 
3.9OB-03 
4.56E-03 
S.79E-03 
6.33E-03 
4.7jE-03 
4.118-03 
5.OIE-OJ 
2.821'.-03 
2.43&03 
5.04£-03 
2.88E-03 
3.79E-03 
1.23E-03 

2.84E-OI 
3.60£-01 
2. 75E-OI 
2 .75E-Ol 
1.83E-OI 
1.83£-01 
3.22E-OI 
3.2211-0 1 
3.86£-01 
3.86E-01 
3 .27E-Ot 
3.21E-01 
3.48E-OI 
3 .48E-01 
4.44£,<11 
4.44£-01 
1.698-02 
1.01E-02 
5.07£-03 
1.691'.-02 
1.01£-02 
S.07E-03 
5.07E-02 
IIOIVfOl 
H9&OI 
2.56£-01 
4. 17E-O I 
3.75E-Ol 
5.'OE-OI 
1.291'.-01 
5.73£-01 
3.12!:!-O1 
4.17E-OI 
2.781'.-0 1 
5.87E-Ol 
3.5211-01 
4,46£-01 
7.9lE-OJ 
6.6211-01 
4.47E-OI 
3.72E-OJ 
4.92£-01 
7.54E-01 
5.548-01 
4.64!:!-O1 
2.41£-0 1 
3.BE-01 
7.208-01 

l.l7E-05 
lA8E-OS 
1. IJE..Q5 
1.13E-05 
7.54&06 
U4E-«i 
1.33£-05 
1.33£-05 
l.59E-05 
U91'.-05 
1.35E-OS 
1.35E-05 
1.43E-OS 
1.43E-05 
1.83£-05 
1.83E-OS 
1.37E-05 
l.53E-05 
1.21E-05 
1.681!-O5 
1.38E-05 
9.07E-06 
1_62E-05 
lIorvlOl 
1.9OE-OS 
7.3IE-06 
1.06E-05 
J.07E-OS 
1.39E-05 
U7E-06 
S,S3E-06 
8.9 IE-06 
1.441'.-05 
7.92£-06 
2.031'.-0' 
1.00£-05 
1. 13E-05 
9.63E-06 
6.39£-06 
I.HE-OS 
l.!l6E-OS 
1.25£-05 
9.17E-06 
DSE-06 
1.60£-05 
7.05£-06 
8.941'.-06 
2.48£-05 

1.3211-04 
1.68E-04 
1.60E-04 
5.54E-04 
1.07E-04 
4.07E-04 
1.24£-03 
1.32E-03 
I.81E-04 
4.37E-04 
1.151'.-03 
1.22E-03 
2.92E-03 
2.92E-03 
3.72E-03 
3.72E-03 
1I.82E-06 
S.29E-Q6 
2.651'.-06 
8.82E-06 
S.29!M6 
26SE..Q6 

1.561'.-03 
#OIVIO! 
l.30E-03 
9.63E-05 
I.j7E-Q4 
3.14E-03 
4.61E-03 
5.59£-05 
4.44£-05 
2.62E-03 
1.36E-04 
2.33£-03 
1.91E-04 
2.95E-03 
3.74£-03 
6.07E-O~ 

' .13E-03 
I.46E-04 
3.12E-03 
4.121'.-03 
5.18E-05 
4.29E-05 
l.SIE-04 
2.07E-03 
2.961'.-03 
2..35E-04 

2.5 1£-04 
2.2'E-04 
4.31E-04 
4.401'.-04 
1.35E-04 
1.37E-04 
7.27E-04 
7.20E-04 
3.17E-04 
3.09£-04 
7.16£-04 
7.3SE-04 
3.42E-04 
3.35E-04 
2.94E-04 
2.91E-04 
4.S4E-OS 

2.. 73B-03 
1.36E-05 
S.24E-OS 
3.14E-05 
U7E-OS 
3.58£-04 
IIOIVfO! 
4.18£-04 
2.lIE-04 
2101'.-04 
3.82E-04 
3.54£-04 
2.09E-04 
1.3213-04 
3.43E-04 
6.58E-04 
3.231'.-04 
7.46£-04 
3.61£-04 
3.1SE-04 
24SE-04 
1.63F.-04 
6.81E-04 
3.77£-04 
3.30E-04 
1.61£-04 
8.89E-OS 
7.03E-04 
3.11£-04 
2.85E-04 
8.51E-04 

1.S4E-04 
1.9SE-04 
1.70E-03 
1.93£..03 
1.14E-03 
1. 17£-03 
8.81E-04 
I. lSE-03 
272£-04 
7.06E-04 
4.71£-04 
7.63E-04 
2.74E-04 
3.63&04 
3.62£-04 
3.69E-04 
1.0lE-OS 
6.03E-06 
3.02E-()6 
1.06E-05 
6.33E-06 
3.17E-Q6 
3.31E-03 
ItDIVtol 
OlE-04 
1.10E-04 
1.83£-04 
3.30£-04 
'.lIE-04 
1.78E-04 
9.02E-05 
2.79E-Q4 
5.79E-04 
243E-04 
1.34£-04 
3.07E-04 
4.IIE-{)4 
2.72E-04 
UOE-04 
6.t7E-04 
3.25E-04 
4.BE-04 
9.10E-OS 
4.06E-{)5 
6.55E-04 
226E-04 
3.41E-04 
9.40E-04 

4.10E-{)1 
8.88E-OI 
S.S8E-{)2 
6.16E-02 
2.79E-OI 
2.91'1£-01 
6.02£-02 
6.52£-02 
5.6SE-OI 
6.0SE-OI 
S.29E-02 
5.86E-02 
5.081'.-01 
5.18E-01 
1.11£+00 
1.IIEt OO 
1.87E-02 
1.87E-02 
l.87E-02 
1.88E-02 
1.88E-02 
1.88£-02 
2.23£-01 
NOIVIOI 
2641'.-01 
3.89E-OI 
1.09E+OO 
5.188-01 
1.46E+oO 
232£+00 
3.99EtOO 
4.S3E-OI 
I.8IE-OI 
4.28E-OI 
2.70E-OI 
5.43E-Ol 
1.19£+00 
2.67E+OO 
4.64E+oo 
t.95E-01 
5.74£-01 
1.30E+OO 
2..25£+00 
3.63E" 00 
2.ooE-OI 
3.82E-01 
9.36E-OI 
3.24E-OI 



Signal Board.I 
T ........ 
Trencbaa 
T""",," 
Tnmcbllt'l 
BoteIDrill Rip 
BoroIOriIlRi81 
BoreIt>rillRip 
~IRip 

BorcIDrillRip 
Concnto1ndlIItrial Slwt 

Con=teIlndIlllriII SIIn 
Con=w1ndu.lti.1 SIW'J 

ConI:m:c!lDd1lllria1 ~'" 
~1IIIri.l SIWI 
Cement Ind MorW Mixen 
Cemenl and Momr Mix ... 
Cemenl and Mortar Mixen 
0._ 
Cn. Q 
C_ 
Qwhin,w'Proc. Equipn1CIU 
Ctualting/I'r<K. Equipmall. 

""","""", .... -
Rough TCIftin Fod:Iifb 
Rough Tcm.iD Forldifta 
Rougt. Tcmin FOf1difta 
RubbcrTirod t.o.~ 
RubbcrTirod Loadcn 
TractowLoadcnl1llckhcea 
Skid StcCT ~dcn 
Skid Stccw t-dcT1 
Skid Steer LoIdcn 
Skid Slect Lo.dm _ ...... _ ..... _ ..... 
_ ... m 

Other CoaItnIctioa Equipment 
AmUI Lifu 
At:riaI Lit4 
Aeril l Litu 
Aerial LiftJ 
Forklift. 
Forklifb 
Forklilb 
Foritlifb 
SWecpcnl&:l1Ibbc:n 

'" '" G4 
G4 
G4 
G. 
G4 
G4 

'" '" G4 

G< 
G. 
G4 

'" G4 
G4 

'" G4 
G4 
G4 
G4 
G4 
O. 

'" '" G4 
G' 

'" G4 

G4 
G' 
G4 
G4 
G4 

'" '" G4 
G. 
G4 

G' 
G' 
G4 
O. 
G' 
G. 
G4 

G' 

Jl 
Jl 

" " 120 
Jl 

" " I » 
I7l , 
Jl 

" " 120 , 
Jl 

" " 120 
I7l 
Jl 

" 120 

" 120 
I7l 

" 120 
120 
Jl 

" " 120 , 
" " 120 
I7l 
Jl 

" " 120 

" " 12' 
I7l 
Jl 

1.68£+il2 
2.38E+03 
3.07E+03 
2.SS£..o3 
2.03E+()3 
1.941l+{l1 
1.6 1E+il2 
121!E+OI 
3.62£+02 
1.3 1£+02 
1.2$£-+(12 
4.0 1E+03 
2.09E+03 
6.~E+02 

9.60£;.(12 
1.6OE;.(I3 
8.\3£+03 
S.71Il.j.() l 
1.4S£+02 
6.94E.I{I2 
4 .0~E't{)1 

4.10E+OI 

• ..48E+4I1 
234E+02 
5.76E+Ol 
1.96E"'03 
1.01Et02 
1.788-"'02 
2.84£+03 
2.S6E+03 
1I.90Ilt{) 1 
9.92E+03 
2.9SE+Ol 

4.23£+03 
1.32£+02 
8.46E+02 
2.6lE402 
7.65£+01 
1.27£--00 
2.20Et{)1 
1.56£+{l3 
3.67£+03 
8.82E+{l1 
8.79£+01 
6. llE+{I4 
'.15E<05 
2.74E-tQ4 
4.S9E+02 

5.8'£.(13 
6.'6E'()3 
8.73Il-O) 
3041 2-03 
2.03E-03 
7.'8E-03 
8.'7E'()3 
3. IIE..o3 
2.30E..o3 
1.27£.03 
1.36E-02 
6.80E'()3 
8.14E-OJ 
1.16E'()3 
3.46E-04 
1.""-"2 
6.2IE'()3 
1.12£.()2 
3.Q3E'()3 
l.6'E.()) 
9.0I E.()4 
7.37E-03 
8.31E-03 
3.201l'()) 
'. 16E'()3 
2.HE-03 
1.37E-03 
3.88£.()3 
1.88E'()) 
8.Q3E.Q4 
7.98E-03 
6.86&03 
9."E-04 

4.3'&04 
7.69R-O) 
4.6SE-03 
S.76E-03 
9.2IE-04 
2.S6E.()4 
'.8lE-03 
5.S0£.Q3 
9.23E-04 
3.69E.()4 
2.93E'()) 
1.26£-03 
3. 70E-04 
3.53£..04 
3.72E-03 

2.26E.QI 
2.4S£-O ] 
3.28£-0 1 
l.ooE-OI 
3.66E-02 
2.9S£.()1 

3.37£.01 
9.10£-02 
4.21£.02 
3.02£-02 
2.«£.01 
2.6OE-01 
3.I3E-O] 
7.80E.Q2 
U'E-02 
2.37E-01 
1.94B'()1 
3.73E-Ol 
8.90£.()2 
2.96E.Q2 
1.99£.Q2 
2.84E.() 1 
].2tE-0 1 
5.80£-02 
I.HE-OI 
4.,.E-02 
3.03E-02 
1.I7E-01 
3.44E-02 
249£-02 
3.0 1E-O I 
2.60E-O I 
3,96E-02 
1.67E-02 
LJ3E.Q1 
1.49E.(l1 
1.904E-OI 
1.68E-02 
1.89E-02 
2.22£.01 
2.07E-0 1 
H5E-02 
1.30E'()2 
I.6SE-O] 
1.21£.01 
2.45E-02 
1.7,E-02 
2.I1E-Ot 

4.22E.()] 
4.73E.()3 
S.S lE-OJ 
4.7IE-O] 
S.73E'()] 
S.29E-OJ 
S.28E-03 
5.S3E'()3 
8.7IE.Q3 
9.42E.Q3 
5.94E-03 
4.90E-OJ 
S.14E.Q3 
I.6SE.()3 
7.69E-04 
S.m~'()3 

2.S9E-03 

4.91&03 
4.15E-03 
4.5SE.()3 
S.97E-03 
S.32E-03 
5.24£.()3 
1.05E-02 
7.07E-03 
7.05&(13 
9.08B-03 
5.0S£'()3 
4.91£'()3 
I.S5&03 
'.7S£'()J 
4.33£..03 
].44£..03 

1.18E-03 
l.36E-O) 
2.39E.()3 
2.75E-03 
3.40E.Q3 
8.99E-04 
4.19E-03 
3.47E-03 
1.-40£-0) 
IM£'()3 
2.19E.()3 
2.'2E.Q3 
1.39E-03 
1:74E-03 
2.59£.03 

3.84£.01 
4.17E-OI 
5.2'£-01 
6.84E-OI 
6.20E.()1 
4.99£.01 
S.39£.QI 
8.73E.(li 
9.89E-OI 
9.45E-OI 
5.91E.()1 
4 .• ]E.Q] 
S.02£.(l1 
9.43E-Ol 
7.33E'() ) 
D9E.Q1 
2.98E-Ol 
5.'9£'() 1 
6.0 1£'()1 
4.95E-O I 
5.'7E.()1 
4.83£.() 1 
5.I5E-O I 
1.16£+00 
1.02£-1-00 
7.6l£.()1 
8.491l.() 1 
H6E.() 1 
S.HE'() I 
4.30£.0 1 
5.13£.01 
4.I7E-O I 
6.41E-0 1 
6.6OE-OI 
). llE.Q 1 
2.33B-OI 
2.9SE-OI 
3.8S£.O ] 

'.74E-OI 
3.77E-01 
3.31£.01 
U 4E'()1 
4.39E'()1 
2.6IE-OI 
4.25E-Ol 
2.99E-01 
4.16E-OI 
3.'9E.oI 

1.09E.()S 
l.I9il-O' 
1.33E-OS 
8.31E-06 
S.99E.Q6 
1.421!.Q' 
1.36E-05 
I.Q6E.05 
9.S6E-06 
9.38&06 
2.G4£.QS 
1.26£-05 
1.27£.OS 
l.ISE.(lS 
7.08E.()6 
1.93E.()S 
U9E.Q6 
1.42E'()5 
7.30£-06 
4.78E-06 
S.S4£.Q6 
1.38E'()' 
1.31P.'()S 
1.12£.Q5 
1.24PAU 
7.36E-06 
8.43E.06 
9.07£-06 
'.34£-06 
4. 16E-06 
1.46E-OS 
J.06E-OS 
7.79£-06 
6.38B-06 
1.07£.05 
6.64E-06 
7.48£.06 
] .72E.06 

5.70£-06 
1.0SE.(lS 
8.]9E-06 
6.)1£-06 
4.24B-06 
6.62E-06 
5.16£.-06 
2.119£..06 
4.13E-06 
1.02£-OS 

3.22E-03 
3.49E-03 
U OE.()3 
'.24E.Q, 
4.80E.Q5 
4.18£.Q3 
4.S lE-03 
6.69£-0' 
7.66E-05 
7.SJE.(lS 
1.93E-04 
3.71£-OJ 
4.2IE.Q3 
7.22E.Q5 
S.67E.QS 
1.82E-04 
2.45E-03 
4.59£-03 
4.608-0' 
3.83E-05 
4.44E.(IS 
4.0SE-O] 
4.32£.Q3 
8.99£.05 
7.&3£.05 
5.90E-05 
6.76£.05 
s.7lE.()S 
4.29£.OS 
3.33E-OS 
4.30£.03 
3.S0£.03 
4.9IE-O' 
HIE-05 
\.0\£.04 
1.93E-03 
2.44£-03 
2.98E.Q5 
4.'7£.05 
3.16E-03 
,77E<JJ 
4.02E.()5 
3.40E-O' 
1.46E.()4 
3.2SE.Q' 
2,3IE.QS 
3.31£-05 
1.81£-04 

3.83E-04 
4.07£-04 
M8E-04 
2. 18£-04 
U3B-04 
4.31E-04 
3.39E.04 
2.34£-04 
1.88E-04 
L6'E.Q4 
7.66E-04 
4.U£-04 
3.35£.04 
1.31£-04 
'.84£.QS 
7.36£.Q4 
3.12E-04 
3.25£.()4 
2.04£-04 
1.36E-04 
1.3 IE-04 
4.33E-04 
3.39£-04 
2.09E-04 
2. 7tE-04 
1.71E-04 
l.64E-04 ,,."'" 
1.40E-04 
8.20E-05 
4.'2E-04 
3.06E-04 
J. 19E-04 
6.64£.05 
5.66£..04 
2.81B.()4 
2.39E.-04 
1.14£-04 
5.07E.Q5 
3.S1E-04 
2. 72£.Q4 
1.15£-04 
6.06E-OS 
2. 12E-04 
1.60E-04 
7.76£.(15 
7.34E-O' 
2.9, .... 

3.33£-04 

'.72E-O< 
4.9SE-04 
1.94£-04 
l.lS£-04 
4:30E-04 
4.87E-04 
L77E.(l4 
1,31E-04 
7.20£.0' 
1.72£.<14 
3.116E-04 
4.63£41 
6.SSE.Q5 
I.96E-OS 
7.11£-04 
3.53£-04 
6.35E-04 
1.72£-04 
9.3)E.Q5 
S. I1£-05 
4.19E-04 
4.72£-04 
1.82£-04 
2.93£-04 
].43E-04 

7.77£-05 

2"' .... 
1.07E-04 
4.'3£.05 
4.S3E.()4 
3.90E-04 
H4£.OS 
2,47E'()S 

4.37E.()4 
2.64~ 

3.27£-04 
5.2J£-OS 
1.4SE-OS 
).30£-04 
3.l2£.04 
S.24E-OS 
2.09E'()S 
1.65E'()4 
7.02E.QS 
2.0'&05 
1.96&05 
2.11£-04 

5.91£-01 
6.43E.Q1 
1.39ErtlO 
2.2 IE~ 

4.268+00 
7.101M I 
1.43£"'00 
2.6611+00 
6.62£+00 
9.04E+oo 
266E.()1 
6.83E-OI 
1.33E+oo 
2.17£+00 
4.71£-1-00 
2.54£.<1 1 
4.87£.01 
U 4£tOO 
1.9SE+OO 
3.40E+OO 
5.17£+00 
7.44E-OI 
1.36£-1-00 
7.86£...00 
3,32£-1-00 
5.245..00 
8.18£+00 
2.45£-1-00 
3.82E-I-OO 
2.94£+00 
7,90E-01 
I.IOE+OO 
1.91E+OO 
4.28£tOO 
1.J4E.(I] 
3.76E.() 1 
8.06E.() 1 
2.n£+oo 
S.48£-+OO 
S.82£.() 1 
8.77E.()1 
U9E.j.OQ 
2.86B+oo 
6.88B.()1 
1.61£+{IO 
2. IIE<00 

4.038-1-00 
5.47£.Q I 



s"""""""' .... 
s~ 

SwecpcniScnIbbon 
SwecpenlScrubbon 
Olhcr Gen.erllinduetrial Equipmen 
Other GetIerIIllndllWia] Equiprnen 
OtbeJ" Gcnml indlJllrill Equipmm 
Othor General lndwlri.l Equipme!l 
Other Omenl lndlilbUl Equi~ 
Olher Mala;'llWx1tinll Equipment 
Other Materi.1 Hmdling Equip;nent 
LaWII l\io'Alft 

Lo~ """" 
Tillen 
Tillen 
Trimmer.-1!dScniBrulh Cullen 
TrilltlDCl'llEdgnBNIh ClIltcn 
Leaf"B1DWcttIVlcuWlII 
LcafBlowcrllV.cUUlllll 
Rear Engine Ridina MowOl'l 
Rcar EngiDc Riding MOWM 
Rear £ngillll Riding M~ 
Rear Eaaino Ridina ~ 
Fl'OIIt Mowcn 
FrontMowcn 

F""" """'" 
Froat Mowen 
Shn:ddcn 

"""d~ 
lAwn &. Garden Tracton 
U WIl &. Oatdcn Tr, cton 
Lawn & Garden Tn.c1M 
Lawn.t. Oudc:n Tract(IrI. 
Lawn .t.Garden Tracton 
Wood SpliuCl'l 
Wood Splittcn 
Chippcrw'Stlimp GriJlden 
Chippcrw'Stump Grindcn 
ChippeNStump Grindcn 
OIippcnfStump Grindcn 
Comm=ial Turf Equipment 
Commercial TlIIfBquipmenl 
Common:;.1 TurfEquipmenl 
CommcJ<:iat Turf Equipment 
0thCT Lawn &. Garden Equipmcnl 
Olher WWI'I a. Garden Equipment 
Other Lawn &. Gard<:n Equipment 
Otber Lawn & G.rden Equipment 

04 
04 
O. 
04 
04 
G. 
04 
O. 
04 
04 
G4 
04 
G4 

'" 04 
04 
G4 
G4 
G4 
04 
G4 
G' 
G4 
G4 
G4 
G4 
G4 
G4 
G4 
G4 
G4 
G4 
G4 
G4 
G4 
04 
G4 
G4 
G4 
G4 
G4 
G4 
04 
O. 
O. 
G4 
G4 
G4 

" lO 
120 

'" " " lO 
120 

'" lO 
120 , , , , , , , , 
" " " " " " " " , , 
" " " " lO , , 
" " " " " " lO 
120 , , 
" " 

7.46E~2 

4.l8E+{)3 
9.79£+03 
8.30&+0 1 
1.26£+03 
7.901lj.()2 
2.32E+Ol 
U3E./.{)) 
2.~8E+02 

L77E+oI 
U8Et03 
l.22EtO' 
9.81E-t04 
3.10£+(13 
2.92E+03 
I.33Et04 
1,3'ET()3 
\ .55£+03 
7,71E+{I1 
2.39B+OS 
1.63E+{)4 
1.82£+{I) 

1.22£+02 
1.09£1'04 
2.76£+04 
LOEt04 
3.608+04 
1.431hO] 
2-65EttlZ 
2.01£+04 
I.ISE+04 
1.3611.+04 
7.54£+03 

2.24£+02 
2.32£+03 
3,72E+<I2 
9.61£+02 
I.69E ... OI 
9. 11E.j,01 
U9EW2 
4.'6E.j{l4 
3.7SE+Q4 
1 .9~E+<I4 

3.09E+<I2 
1.15£+03 

1.65£->03 
U3E.f(l3 
2.20E+03 

5.018-03 
1.24£-01 
3,76E-04 
3,S7E-04 
2,97E-OJ 
4.03E-oJ 
1.0 1E-oJ 
4.48E.Q4 
4.41E-04 
2.98E-03 
1.02&03 
5.59E-03 
HOE-03 
5.01£.03 
6.52E-03 
U8E-03 
2,OiE-03 

1.94E-03 

" 79E-03 
2.04E-OJ 
2.22£.(lJ 
2.29E-01 
2.'6E-03 
1.~£.O3 

3.54£-03 
2.54£-03 
2.13£.03 
1.41E..oZ 
1.26£..02 
3.29E-03 
3.79E-OJ 
3.1 I E.(I3 
3.62E..o3 
1.18£-00 
\.13£.02 
\. \1 £..02 
8.88£.03 
1.69£.03 
9.20E-03 
8.26E-03 
4.0SE-03 
4.09£..03 
i.85E-03 
1.82E-04 
7.23E-03 
8.78E-03 
2.34E-03 
3. 10£.(13 

3.02E-01 
9.'2E-02 
2.05E-02 
3, 17E-02 
l.60E-01 
2,30E-OI 
8.10&02 
2.44£-02 
3. 11£-02 
1.11£..01 
2. t7E..o:z 
1.03£..01 
1.49E-OI 
1.41£.() 1 

1.6'£.01 
2.77E-02 
3.81£..oZ 
7.00E-02 
9. 12B..(lZ 
1.27E-Ol 
I.29E-Ol 
1.51£.01 
U4E.(l1 
2.03E-Ol 
2.06£..01 
1.69E-0 1 
1.70£.01 

" ..... 1 
4.20£-01 
2.4S£-0 1 
2.48E-OI 
1.41E-Oi 
2.4JE-OJ 
4.71£-02 
2. 7lE'()1 
U6£-01 
3.26E-OI 
3.S5i!-Ol 
3.40£.01 
3.60&01 
2.06&01 
2.27E.()1 
9,S6E-0'2 
9.86E-03 
2.05ll-0 1 

2.9'&-0 1 
1.72E-0 1 
i.8SE-OI 

3,74£.OJ 
2.43E-03 
2.04E.()3 
2.9IE'()1 
2.Q6E.()3 
3.00E..(l1 
1.98£.03 
2.09B.()3 
3.08E-OJ 
4.S6E'()3 
3. 19£'()3 
1.39E'()3 
UO£.03 
I.23E-03 
I.71E-03 
6.93E-04 
,.89£.04 
4.68E-04 
6.S4E-04 
1.43E-03 

1.4SE-03 
1.64£..03 
U3E-OJ 
228£.03 
2.3JE.O) 
1.81E-O) 
1.69E-03 
6.l6B-OJ 
J.94E..o3 
2.33£.03 
2"'7B-03 
2.IOE..o3 
221£.03 
2.26£-03 
3.03£.03 
1.91E-OO 
6.36£.03 
4.29E-03 
S.77E-OJ 
3.82E-03 
2.8 1£..01 
3.04B-03 
282B-03 
1.06£.03 

1.76£.03 
2.09E-03 
1.66E..o3 
1.88£.03 

4.84£.01 
8.58£..01 
6.17E-O) 
9,43£-01 
2.73£-01 
3.68E-01 
'.60£-01 
6.07E-0 1 
8.92£-0 1 
U IE-o l 
4.01£..0 1 
2.73£..01 
2.73'£-0 1 
3.03£..01 
3.03£.01 
6.82£..02 
6.8ZC'()2 
1.36E..o 1 
j,J6E..ol 
2. )6E-01 
2. 16E-01 
2.45E-O) 
2.4SE'() l 

3."'£-01 
3.4'£.01 
2.10E-Ol 
2.70£.01 
6.06B-OI 
6.06E-01 
4.17E-0 1 
4. 17E-01 
3.16E-Ol 
3.86£..01 
UHl..(l1 
6.H£.01 
6.'3£-01 
H2E..(l1 
H2E..(l1 
' .32E.()1 
5.32&-01 
3.<47E-OI 
3.60E..o1 
4.148-01 
3.77E-O I 
4.39B-O I 
4.39f!..O l 
2.93E..ol 
2.93£.01 

I.23B-OS 
1.04E..o5 
6,64E..(l6 
9,37E-06 
1.77E-06 
9.33E-06 
6.80E-06 
~. 86E-06 

8.86E.(16 
9.12E-06 
3.93E-06 
9.42&06 
9.42E.Q6 

I,OSE-O' 
1.05E-OS 
2.35E-06 
2.3'E-06 
4.71E-06 
4.71E..()6 
6.I'E-Q6 
6.UE-06 
6.20E-06 
6.20E-06 
9.83£.C6 
9.83E-06 
U3B-06 
6.8'8-06 
2.09£-0' 
2.09E..o, 
1.19£-05 
U9E-O' 
9.19£..(l6 
9.79£-06 
6.30E-06 
2.26E-OS 
2.26E-OS 
1.'4B-O, 
U4E-O, 
1.3,£.0, 
1.35£.OS 
9.90E-06 
9.12E.-06 
S.IIIE-06 
3.64&-06 
U 2E-O' 
l.S2E..oS 
1.35£.06 
1.1S£-06 

2.S4I!-04 
6S7E..(l5 
S.32£-OS 
7.S IE-OS 
\.4SE-04 
'2.02E.Q4 
4.29E-OS 
4.70£-05 
1.10£-05 
5.7SE-05 
3.15E..(l' 
8.60£-04 
6.'2£.04 
7.99E-04 
1.S5E-OoI 
222£.<), 
9,69E'()S 
3.20E..(l4 
1,71E.()4 
1.00E..Q.4 
8.60£-O~ 

1.14E-004 
9.1S8-05 
1.60&04 
1.37£-04 
1.:BE-04 
1.08E-04 
1.98£-04 
1.22E.(l3 
\ ,63E.(l4 
UIE.(l4 
UZC..o4 
1.40£-04 
3.97E-OS 
1.92E.()3 
1.17E-03 
4.54B-03 
4. 17E-03 
U6£..o3 
4.09E-03 
1.94E.()4 
2.0 1E-04 
3.70H.(lS 
2.92H-05 
1. " E..o3 
S.61£-04 
1.16£..04 
I.OIE-04 

2.13E-0-4 
1.61E-04 
9.IOE-OS 
9.93E-OS 
2,62E-04 
2.52B-04 
1.43E-04 
9.10£.0' 
1.01£..04 
2.16E-04 
1.16E-04 
3.53&04 
3.54E-04 
3.29£-04 
UIE-04 
2.44&-04 
223B-04 
1.97&<4 
2.30£.04 
2,U£.04 
1,14E-04 
1.82E-04 
1.74E-04 ", ...... 
1.7S£.04 
1.92£-04 
1.848-04 
1.81E-04 
6.16E-04 
2.,..... 
2.92E..(l4 
1.0SE~4 

2.12E..(l4 
1.46E-04 
'-34E-04 

'.1>9IW4 
4.14E.Q4 
3.I16E-04 
lS4E-04 
2.86£-04 
3.07E44 
2.S2E.Q4 
1.69£.04 
6.93£..05 
3.99E.(l4 
4.261:-04 
1.33E-04 
2.47i!.Q4 

2.8SE-04 
7.03£.OS 
2 ,13£.OS 
2.02E.(lS 
1.69£-04 
2.29£..(l4 
S.71£-05 
1,HE..oS 
2.50&0' 
1.69£-04 
S.77E..(lS 
1.18E-04 
3.0SE..(l4 
'2.8SE..(l4 
3.71£-04 
9.00E..o5 
1.14£-04 
1.I0E-04 
1.59E-04 
1.J6E-04 
1.26E-04 
j ,30E.Q4 
1.45E-04 
l.8,E.()4 
2.0 1&-04 
\.«E-04 
1.61E-04 
8.00E-04 
7.14£.04 
1.87E-04 
2. iSE..(l4 
1.17E-04 
2.06£..04 
6.71E-OS 
6.99E-04 
6.30£.04 
4.9'E-04 
4.94E.Q4 
S.14£.()4 .. ....,. 
2.28£.04 
2.30E-04 
1.05£.04 
1.03E.(lS 
4.11£-04 
4.99£-04 
1.33£-04 
1.76£.OJ 

1.27£+00 
2.62HiOO 
4.488+00 
9.02E+OO 
4. I7E-Ol 
9.65B-OI 
1.79E+OO 
4.0lE+OO 
8.55E+OO 
2.428+00 
2.'77EiOO 
1.11£..01 
1.37E-OJ 
1.4 1E-OI 
1.S2E-01 
3.05£-02 
3.51E-02 
6.57E-02 
U2E..o2 
3,29£..0 1 
3,32E-O l 
6,39E-O l 
6.43E-Ol 
'.:B£.Ol 
5.29£-01 
7.06E-OI 
7.11£-01 
2.71£.01 
3.41£.01 
6.338-01 
6.381!..o 1 
I.OIB.j.()() 
t.OlB+OO 
U5~ 

2.92£-0 1 
3.62E-0 1 
8.4SE-01 
1.80E-O I 
1. 43I!~OO 

1.46E+OO 
'.34E'()1 
9.4Sf!..Ol 
1.(I(lE+OO 
2.« E+OO 
2.04(!-O1 
H2E-O ] 
4.45E-O I 
4.62£.()1 
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"""" """" -,. 
-po 
-po 
AlrCompnouon 

"" """"""'" Air Compreuon 

,.. """""""" ,.. """'"""" 
AirC~ 

AiJ CanpRlllOl'l 
AirCom~ 

Air Comprouon 
Welden 
Welden 
Welden 
Wcldml 

Welden 
~IIR: Wilhen 

""""'" W """ Pmture W.ubcrs 

i"reM ...... Waahen 
l"reuure Wllhm 
Prc.we W.1hen 
~W .. hcn 
Cngo Tl1Ictor 
AIC Tug NllTOw Body 
Ale Tug Wide Body 
Air Conditioner 
Air SlIrt Unil 

BaW8" TUfl 
BcltLoadcr 
BobtIil 
CargoLoadc:r 

eo. 
00= 
Fc:d::lifl 
Fucl Tndt 
Ground Puwer Unit 
LilV C.rt 
l...vTruclr.: 
Lift 
Maml Truck 
OtbefGSB 
Puamger St.mcI 

G. 
G4 
G. 
G' 
G. 
G4 
G' 
G4 
G4 
G. 
G4 
G4 
G' 
G4 
G4 
G4 
G' 
G4 
G4 
G4 
G4 
G' 
G4 
G4 
G4 
G4 
G4 
G4 
G' 
G4 
G. 
G4 
G4 
G4 
G4 
G4 
G4 
G4 
G4 

G' 
G' 
G' 
G4 
G4 

G' 
G4 
G4 
G4 

" " 2l 
2l 

" 120 
l7l , , 
" " " 2l 

" 120 
l7l 

" 2l 

" 120 
l7l , , 
" " 2l 
2l 

" 120 
l7l 

'" l7l 
l7l 
120 

I'" 
120 
1211 

" 120 

" l7l 
l7l 

" l7l 
120 
l7l 

" l7l 

8.03E+<I) 
4.24Et03 
lAJE1"(I] 
1.81£+(13 
2.341!+O3 
7.12Ei'{l] 
3.\3£+02 
I.96Et{lJ 
1.03£..00 
WE.., 
U1E+<IJ 
6.67E.l{)2 
].$3E<-{)Z 

L95Et{lJ 
U2Et 04 
1.49E+{I3 
4.22£+03 
2.54E+04 

4.38E+OJ 
1.07E-1-{).4 
1.08£->03 
9.74E->02 
S.IS£+(I2 
2.6lE';'{)3 
1.38£+03 
8.\6E"'{)2 
4.3 1E-f{)2 
1.36E+02 

2.6SB-t{\4 
1.99E+{I) 
1.32E+()3 
1.90E+OO 
U OE+<IZ 
2.21£->04 
9.66E-tO) 
3 , ~5E+(l1 

2.29£+03 
2.03£+(11 
] .39£+01 
9.09E+<lZ 
5.96£+01 
2.74£+03 
1.76B'00 
5. I IE+03 
I.98E+(I) 
2.42E+03 
4.17Et<1'2 
6.90B~02 

S,'9E!-O] 
6.11£.03 
7.281U13 
1.48B-03 
2.17E-03 
1.63i!..()3 
9.SSE-04 
1..011&02 
1.41E-O'l 
3.99&03 
3.90E.()J 
6.14£.03 
6.02E-03 
3.26B-OJ 
1.14B-03 
1.06E.(l3 
6,~2E.()3 

5.72E-D3 
2,88E.o3 
1.19£.03 
1.98E-04 
2.JIE.02 
2.89E-02 
5.39E-<13 
1.28E-03 
1.76E-03 
9.99£..00 
2.2IE.QJ 
J.66B-OJ 
l.31E'()3 
H~E-04 

7.8'£-04 
9.81 E-04 
5 . 1 3E~ 

3.25£-04 
5 . I3E~ 

U8E~ 

4.OIE-03 
1.7Q£-D3 
8.31E44 
2. 70E-04 

4,21.E-04 
4.01&03 

2' ..... 
1.S6E-03 
S.S7E-04 
2.47F...(ll 

6.841:-04 

2,06E-01 
2131!-O1 
2.77£-01 
2.80&0\ 
7.69£-02 
3,41E-02 
3.08£.(12 
1.67E-01 
1.67£-01 
I.46E-Ol 
1.45E-OI 
22SE-O I 
22SE-OI 
9.99E-02 
3.21E-02 
2.54£.(12 
2. J9E-01 
208£-01 
8.19£-02 
221£-02 
2.0~£-02 

2.94E-<l1 
3.90F.Al1 
2.21£.01 
2.45E-Ol 
3.66£-01 
3.12£-01 
1.69E-02 

6.256-02 
3.768-02 
UOE-02 
2.84£..02 
3.41£-02 
3.21£-02 
1.848.(12 
3.21£-02 
2.16E-02 

2.23£-0 \ 
3.81£-02 
6.8SE-02 
9.44£-03 
1.68£'()2 
1 ,23£.01 
\ ,22£-02 
3. m r-02 

2. IS£-02 
9.30E-02 
2.27&02 

3.92E-03 
U7E-'JJ 
4.6OE-03 
4,41£-03 
3.41£-03 
MOE-03 
6.35£.-03 
6,17£.(13 
6.17&03 
2.m-03 
2.818-03 
3.87E-OJ 
3.80E-03 
4.24E-03 
4.55£-03 
6.74£-03 
3.83E-03 
3,32£-03 
4.61E-03 
3,96E-03 
'.59E-03 
' .%fA3 
6.2 1E-03 
3.3lE-03 
3.21E-03 
4.88£.-03 
' .64£.<13 
3.86E-03 
UlE'()3 
8.29£-03 
4.38E-Ql 

6.46£·03 
1.8'£-03 
2.56E-03 

I.5OE-03 
2""'" 
t.a9E-03 

2.81&-03 
8.07£-0] 
1.65&-03 
2 23£-03 
l ,27E-O] 

2.8 1£.03 
1.49£-03 
S.01£.QJ 
l.8QE-03 
4.38£.03 
S.23E-OJ 

H8EAl1 
U8£-01 
U4E-OI 
4.44£-01 
7.39E-01 
9.13£.(1 1 
9.43E-OI 
5.30E-01 
5,30£-01 
2.47£-01 
2.47&01 
U I£.(II 
3.61E-OI 
6.17E-OI 
' ,S8£-o1 
7.12£.01 
3.S4£'()1 
3.28E-0 1 
7.93£-01 
'.081:(.0 1 
6,29£-01 
8.OS£-OI 
8.0'£..0 1 
3.16£..01 
3.16£.01 
S.79E-OI 
' .79£..01 
8.S IE-O \ 
7.30E.(l 1 
9.81£-0 1 
1.298+00 
9.25£..0 1 
1.11 8+00 
7.838-0 1 
4.21£-0 1 
1.83E-Ol 
4.98&4)1 
3.1'9£-D 1 
1.26£+00 
5.18E.()1 
J .08£.(I1 
1.01£+00 
3.79j!.()1 
3.08£-01 
1. lIE-OI 
6. 17B.()1 
8.63£.(11 
7.00E-O I 

9.93E-Q6 
9,93£-06 
I, lJE-OS 
1.13£.05 
8.98R-06 
8.112£-06 
9,31E-06 
1.83£-OS 
l.B3E-OS 
7.0'£.(16 
7.0SE-Q6 
9.14£-Q6 
9. 14£-Q6 
i .23E-06 
S.19B-Q6 
7.0'7E-06 
1.0lE-05 
8.32£·(}6 

9.64E-06 
4.9IE.()(5 
6.2SE.()(5 
2. 78 E.-OS 
2.78£-05 
1 .07E-O~ 

1.07£.05 
1.41£-05 
1.47E-05 
1,04£-0' 
6.03B-06 
9.80£-06 
1 .32£-O~ 

9.19B-06 
1. 10£-05 
7.S6F,-06 
4.12E.()(5 , ....... 
4.81£-06 
1.088-05 
I.llE.(IS 
6.30£-06 

'.1\6E.<I6 
].(}6E-OS 

\,OS£-DS 
3.06&06 
6.87E-06 
6. 13E-06 
I.OSE-05 
6.20E-06 

292&<1' 
290E-03 
3.72B-03 
3.72B.()3 
5.66E.(l5 

7.07£-05 
7,51£-05 
1.73£-001 
1.73E-04 
2.07E-03 
201E-03 
3.02B.()3 
3.02E-01 
5.\9E-o~ 

4.32E.(lS 
5,67E-OS 
2.92E-03 
2,7SE.(lJ 
6.01£.(15 
3.94£-05 
5.01E.(lS 
2.76£-03 
2.73E-O] 
1.98£.04 
1.96E44 
3.03£-04 
3.01E.(l.4 
6.'2£-05 
l6'E-<l, 
7.86£.05 
\.06£.04 
7.17E.()5 
8.84£-OS 
6.06E.()S 
3.3 1.E-OS 
6.06E-0S 
H6£-OS 
t.91£.04 
9.74E-OS 
) ,91E-OS 
2.46£.OS 
S.SOE-05 
1.91E-04 
2,46E-O' 
5.5 1£.05 
4.9 U!..()5 
6.6 1£-OS 
5.58E-05 

1.68E-04 
3.60£41 
3.16J!-04 
3.11E-04 
UOE-04 
1.39R.Q4 
1.27l!-O4 
1.83£-04 
1.83£..04 
3.12E41 
3.08E44 
2.88E-04 
2.8SE44 
2.04£-04 
I.J3£-04 
\ ,37E-04 
3,63E44 
2.65E-04 
2 . IJE~ 

1.2JE.-04 
1,22£-04 
U6E-04 
7.13E-04 
3.34E-04 
3.2S£-04 
3.24£-04 
3.UE-04 
1.89£-04 
1.42£-04 
J .6 1llA14 
7.508-05 
1.40&-04 
1.S6E-04 
1.10£-04 
8,2OE.(I5 
L10£'{)4 
9,11E-O' 
3.07E-04 
1.88£-04 
1.31E-D4 
7.93E.(l' 
1 .06E~ 

),07E-04 
6.661!-OS 
1.48E-04 
I.07E-04 
209£.<>4 
1.25£.(14 

3.18E.04 
H7E-04 
4. 141!-O4 
4.25£-04 
1.23£-04 
9.29E.(J~ 

H2E-05 
8.02E'()4 
i.D:z&.04 
226E-1l4 
2.21.£-04 
3.48£..()4 
3.42E-04 
U5&04 
9.89£'()' 
6.03£.0' 
3.70£-04 
3.25&04 
\.64&04 
6.71£-05 
4.538-0$ 
1.20£-03 
1.648-03 

' .1\6EM 
4.14E-04 

U IE-04 
5.68£-04 
\,26&04 
9.34£-OS 
1,41£.05 
3.21£.()S 
4.46£.OS 
5.57£-05 
2.90E.()5 
1.84£.OS 
2.9llEAI' 
2S4£-OS 
2.28EAI4 
9.66B-05 
4.71£.05 
U3E-05 
2.38E'()S 
2.28E-04 
I.S7E-OS 
8.86£-OS 
3.16£-05 
1.41£-04 
1.89£-05 

'.l9E-01 
s.48E-OI 
\ .18E+OO 
1.1 8£t OO 
2.25EHIO 
6.os£~OO 

9.02E~00 

2. 19E.(J 1 
2. 19E-0 1 
3.S2E-0 1 
3.81£.01 
9.S6E-0 1 
9."B-O I 
WE'" 
3.82£+00 
6.86£+00 
s.62J!.0 1 
8.77E.(J1 
244£+00 
3.406+00 
6.021H 10 
3.49£-0 1 
3.96£-01 
5.8SE-Ol 
6.12E-D I 
l.S3£+OO 
U!IE+OO 
2.H P.+OO 
5.19£+00 
9.S31!t{lO 
J ,53£«I1 
11.112£.00 
1.000+OJ 
S.19E' 00 
2.84£+00 
S. I%+OO 
3.32£+00 
' .78£.01 
8.23£+00 
1,6JE+00 
2 94£.00 
1.02£+0 1 
S.78£-01 
2,98E+00 
4.80f?.lOO 
S.92£tOO 
2.64£+00 
6.70E+00 



, . ..,., 
G<o=", 
Service TfUCk 
Catcnng Truck 
Wiler Trucl: 
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l.'72E.()4 
II.8IE'()S 
7.20£-05 
9.S3E'()S 
1 . .54£.04 
1.88E.().4 

4.2SE-04 
4.90E'()4 
2.93E-04 
1.4911-04 
I.03E.()4 
1.l6E.Q4 
1.9'E.Q4 
4.9J£...04 

0.006+00 
O.ooE+OO 
0.00£1"00 
0.006+00 
0.008+00 
0.ooE1'OO 
0.00£-1 00 
0.0061'00 
O.OOB~OO 

0.00£'1"()() 
0.00Ii1'OO 
O.OOB+OO 
0.001>'1"()() 
0.00£--00 
O.OOB..o(I 
o.oOll-<OO 
O.OOE1'OQ 
O.OOB1'oo 
0.00£1'00 
O.ooBioo 
0.0011+00 
O.OOE .OO 
O.OO£-tOO 
0.00£.00 
0.00£+00 
O.OOE""ilO 
0.006 .. 00 
O.OOE-+-oo 
0.00£+00 
O.OOB-tO(} 
0.00£1'00 
0.00£+00 
O.OOEtOO 
O.OOE...oo 
0.00£+00 
O.OOEiOO 
0.006-00 
O.OO£~OO 

0.00£+00 
0.00£.00 
O.OOB'OO 
O.OOB+oo 
O.ooBi oo 
O.OO[!.OO 
0.00£+00 
0.00£+00 
0.00£+00 
0.006-+-00 

2.98E'()S 
1.4IE.Q4 
1.07£..04 
8. 12E'()' 
S.74E'()S 
6.64£·0' 
5,' IE-OS 
2 1lE.Q4 
8.18I!-OS 
7.16E'()' 
4.6l£.QS 
1I.6lE..()S 
7.30&OS 
4.62E.QS 
3.70E-OS 
276E'()5 
294E-05 
4.32E.Q5 
2.088'()4 
9.85E.Q5 
7.938.05 
5.89E-05 
5.92E..QS 
1.4JE.Q.I 
2 ...... 
9.6-'E'()5 
1.01.6-04 
8.486.05 
S.3I1E.QS 
6.81E'()S 
7.24£.()5 
6.97E.()5 
5.21E-OS 
J.]SE-oS 
3.62E..(lS 
2.86E'()' 
2.33£.()S 
3.08£..(l5 
3.75E'()S 
7.DE.()5 
1.48E.{)4 
8. 18E'()S 
6.24£.()S 
4.48£-05 
3.I3E'{)' 
J.48E.oS 
1.17E-oS 
1.73£-04 

9.93£-1-00 
4.3IE+oo 
6.76£+00 
.9.HE+OO 
1.46E+O I 
2S2E.+OJ 
' .HE-Ol 
1.12e+OO 
2.S0E-/{IQ 
4.6H!+OO 
5 ."E~00 

6.54£..01 

2"'''' 
3.9IB*OO 
6.118+00 
1.00£+01 
1.57£+0 1 
2.82E.-Ol 
1.67E+OO 
3.67E+OO 
7.04£+00 
1.16£+0 1 
3.86I!-OI 
1.50£..00 
U4£+OO 
2.9II£~00 

6.51£1'00 
1.01E+OI 
1.42e+0 1 
267E+() 1 
4.12£.01 
7.28E-OI 
1A2E-+-OO 
3.518·00 
6.41E+OO 
&.50£+00 
1.41£+0 1 
2.78E+()1 
4..20£-<0 1 
7.4&E-ol 
1.16E400 
3.J7E~ 

5.12E-l-OO 
7. 1 9E~OO 

1.06E+() 1 
1.7~B+O I 

7.S0£.(l1 

J.40£.j.()Q 



ConcreteJlnduatrial s, ... 
Conc:mcJlncluttriai SI'" 
Cement md Mgrut MU;cm 

Cement and Morut Mixen 
C-
C_ 
c,,~ 

C-
C-c._ 
c_ 
a",," 
G<"'~ 
Gud~ 

Gud~ 

Gr.den 
Gud~ 

Off·HighwaY Truokl 
Off·HigbwJY Truckl 
Off·Highway Truc.kJ 
Off·Highway Tl'llcka 
Off·lf.ghway Truc.kI 
en..hingIProc. Equipmenl 
CruthinglProc. Equipment 
CruabinglProc. Equipmctlt 
CnubingfPtoc, Equipmclll 
Crulhing/PYoc. Eqwpment 
CJIlSbiPg/Pt'oI:. Equipment 
en..biPgIPrw. Equipment 
Rough Terrain Fortliftl 
Roogh Tcmin Forldifta 
Rough Tcmin Forlclifu 
RlJUgh Tcrnin Fortlifb 
Rgugh Tcmin FOI'kJiftI 
Rubber Tired Lo.odcn 
Rubber Ti~ Leaden 
Rubia Tim! Loadel1 
Rllbbc:r Tinod Loallen 
Rubber Tired Load.,... 
Rubber TimlLoad.,... 
Rllbber Tired Leaden 
Rubber Tired Lo.oden 
Rubber Tired DoJ:U!I 
Rubber Tired Oo:t;cn 
RubbcJ Tired Dozen 
Rubber Tired Dozen 
Rubber Tired Dozers 

Tf~deNBlckhcJo:lI 

D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
o 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
o 
o 
o 
D 
D 
D 
D 

120 

'" 
" " " 120 

'" '" lOO 

'" "" '" 120 

'" '" '" '" '" '" ,00 

'" 100' 

" 120 

'" '" '" '" "" " 120 

'" '" '00 
" " 120 

'" '" '00 

'" 1000 

'" '" '" '" 1000 

" 

1.49£+03 
7.13EtOl 
8.08£+02 
1.21£+02 
7.65£+02 
20lE~ 

2.94£.f.04 
8.13£"'"04 
S.96B-I{l.1 
1.61£+<14 
1.821':105 
2.34Et{l2 
3.74£-t04 
1.86£+OS 
1.6'I!.+OS 
9.3SE->{l3 
l.83E+l)2 
7.94Et{l3 
8.38E.f.04 
2.36£+05 
8.04E+04 
HOE+04 
2.68£+03 
1.82Et04 
1.12E+04 
U9E-tGJ 
1.79E-t04 

3.07E+()2 
4.09E+03 
2.2lE+03 
254E"05 
4.14£-.Q4 
3.18E-t{)3 
4.91£-t{)3 

1.I8E+02 
4.66E+03 
3NEt{)5 
2.'0£+0' 
3.S5£+05 
2.95E-l{IS 
7.59£+03 
7.36£+02 
I.OOE~03 

3.50E+04 
1.08E+05 
1.39£+04 
8.51E+{l2 
2.33E-l{I] 

S.89E-04 
8.98&04 
4.96E-04 
1.0SIM) 
2.031M3 
7.67£.04 
' .901!.-O4 
4.16&-04 
3.I0E-04 
3.S0E-04 
9.49E-05 
2.161!-O3 
I.O'E-O) 
8.401!-O4 
5.97E-04 
3.71E.Q4 
5.26£.04 
8.2'E-04 
5.60E-04 
4.34E'{)4 
4·.72E.Q4 
S,48E.Q4 
3.49E.{)] 
1.11£.{)3 
1.11&03 
7.39&04 
5.22E-G<l 
5.52&04 
1.13£.04 

2.37E-03 
7.97E-04 
7.74&04 
5.1B£-04 
] .65E.(14 
8.16£..04 

2.40E-03 
8.IOE-04 
7.08E-04 
S.03E.()4 
3.13E..04 
S.I3E.{)4 
'.IHE..Q4 
J.21E-03 
9.72&04 
6.41£.04 
6.46E-04 
1.49E41 
7.80E4I 

4.03&03 
4.97E-03 
2.HE-03 
3.2.5&03 
S.18£.03 
3.01&03 
2.15£.03 
1.18E-03 
I.06E-03 
1.18£.0] 

3.33E-04 
6,S3E-03 
4.42£..03 
4.19E-03 
1.13E-03 
1.26E-03 
1.11H-03 
4.33E-03 
1.S3E-03 
1.27E..(I3 
1.31E-O] 
1.61£..(13 
1.00E-02 
4.80£.03 
H9B..(I3 
2.11£-OJ 
1.69E-OJ 
1.76E.-03 
] .61£.O.t 
7.~6E-03 

3.60E-03 
4.14E-03 
U2E-OO 
1.14E-OJ 

2""" 
7.28E-O) 
3.46E-O] 
3.~8E.()3 

1.47E-Ol 
1.28E-O] 
1.74£..(1) 
1.848-03 
4.83E'{)3 
2.73E'{)3 
2.84E.{)) 

2.8SE-03 
3.44E-O) 
2.62E-03 

j.96E-03 
1.188..(1) 
J .13E-O] 
6.04E.()) 
4.792-03 
4.S9£..O] 
4.44E-03 
3.98£-03 
2.84£..(13 
3.28E-O) 
1.04£..(13 
l54£..O3 
6.44E-03 
6.40E-03 
5.68£.03 
3.37E-O] 
4.88&03 
M9E-O) 
4.9'Ii-03 
)57E-O) 
J.98E-03 
Bl7E-O) 
8.11E-03 
7. 13E-03 
8.1IE"{)3 
8.09E-03 
M2E'{)] 

S.92E-03 
1.33£..03 
6.6JE-O) 
S.OO£.03 
S.9RE-03 
'.19£..03 
3.42E-03 
' .16E-03 
6.23E-OJ 
' .OIE-O) 
5.43£.03 

4..8'E-03 
3.43E-O) 
4.81E-03 
S.96E-O) 
S.89E-O) 
8.32E-O) 
'.4SE-03 
5.S7E..(I3 
7.44E.-03 
4.94£..03 

6.11£-0 1 
9."E-O I 
4.2 1£.01 
1.02£.01 
UJE-OI 
4.1SE-OI 
0&.59&01 
4.48£.01 
3.60E-OI 
4.04E-01 
9.10£..(12 
HOE-OI 
6.24E-OI 
1.01E..(I1 
6.88H-O I 
4.S9E-01 
6.47H-O I 
1.14&01 
6.66E-O I 
5,44£-01 
5,88E-O I 
6.24£.0 1 
8.80E-0 1 
6.92E-O I 
9.55E"{) 1 
9.77E.{)1 
7.47E-Ol 
7.84E-O I 
1.3 1£.0 1 
6.71E-01 
'.20£.01 
1.I3E'{) 1 
6.a3E-O I 
5.13£.0 1 
6.77£.(1 1 
6.22£.0 1 
4.91E-0 1 
6.01E-0 1 
BlSIl'{) 1 
4.14f!..Ol 
6.47P.-0 1 
5.93E-01 
7.39E.() 1 
1.33E.() 1 
5.;!9E-0 1 
DIE-OI 
S.9 IE-01 
6.34E-OJ 

7.24E-06 
1.03£..(1S 
6.558-06 
8.90£..06 , ....... 
4.90£.06 

'. 16E-06 
S,04E-06 

U3£.06 
' .06E.<l6 
9.1SE-07 
1. I IE.Q6 
1.32E.{)6 
1.96E-06 
1.14E-06 
4.50E-06 
6.SI&-06 
8.04E-06 
7.49E-06 
'-34E-06 ,.,. ... 
6.28E-06 
1.I4E-O~ 

8.12E-06 
1.07£.05 
I.IOE-OS 
1.33E-06 
7.89E-06 
1.31E-06 
USE..()(j 
6.10E-06 
' .02E<l6 
7.68E..()(j 
,"03E-06 
USE-06 
S.05E.()6 

' .1'E-06 
6.83£.06 
6.70E-06 
4.6SE.()6 

6.'OE-06 
'.97£-06 
S.32E-06 
8.lSE-06 

'.19E-06 
S.34E.Q6 
S.95E-06 
S.04E-06 

4.~4 

4.04E-04 
1.42£.04 
3.31£-04 
4.".... 
4.IlE.()4 
2."E-04 
1.40E-04 
1.04E-04 
1.18E-04 
3. 19E-O' 
S.2SE-04 
' .64&-04 
3.62E-04 
1.97£..04 
I.21E-04 
1.74E-04 
3.4SE-04 
1.6'£.04 
1.27E-04 
1.39E-04 
1.79E4I 
8.46E-04 
6.HE-04 
4..95E-04 
248E-04 
1.77E.[)4 
1.89E-04 
3.88E-O' 
6.OlE-04 
4..42E-04 
3.39E-04 
1.66E-04 
1. 17E-04 
200E-04 
H5E-04 
4.38E.()4 
3.06Ii.()4 
1.67E..()4 
1.23E-04 
L,70E..()4 
1.19E-04 
5. 10E-04 
3.S1E-04 
2.26E-04 
2.29E..()4 
2.'9£-04 
2.26£.04 

O.OOE-tOO 
O.OOE+l)O 
0.00£+00 
0.00£+00 
0'.00£+00 
O·.OOE-+OO 
0'.006-+00 
0.00£+00 
0.006+00 
0.00£+00 
0.008iOO 
O.ooE..oo 
O.OOE+OO 
0.00£+00 
O.OOEtOO 
O.OOE+OO 
O.OOE+()() 
0".00£+00 
O.ooEtilO 
O.OOE+oo 
0,00£+00 
O.OOE+OO 
O.OOE+OO 
O.OOBtOO 
O.OOB~oo 

0.00£+00 
0.006 .. 00 
O.OOE+oo 
O.OOE+OO 
O.OOE+OO 
O.OOEtOO 
O.OOE+oo 
O.OOS"OO 
O.OOB~oo 

0.008"00 
O.OOE"OO 
0.00£+00 
O.OOEtOO 
O.ooEtOO 
0.00£"00 
O.OOE-+oo 
O.OOE+OO 
0.00£+00 
O.OOE-t{)(I 
O.OOE'fOO 
0.00£+00 
0.008-+00 
0.008+00 

8.02E-OS 
8.IOE-OS 
4.47E-OS 
9.7SE-05 
1.I3B-04 
6.92E.()' 
'-32E-OS 
3.1SH-OS 
l.80H-O' 
3. "£.05 
1.S6E-06 
1.9SE-04 
9.44E.(l' 
7.S8E-OS 
' .3!B-0' 
3.3SE-OS 
4.7SE-O' 
7.44E-O' 
5.0S£..()' 

3.9IE-O' 
4.26E-05 
4.Il4E-OS 
3.UE-04 
I.06E-04 
1.00B..()4 
6.67E-OS 
4.7IH-O' 
4.98E-OS 
1.02E-OS 
2 1 ..... 
7.20B-O' 
6.988-0' 
4.67E-O' 
3.29E-05 
7.37E-05 
2.11£-04 
7.31£..(15 
6.39E-O' 
4.S4E-OS 
3.37E-OS 
4,63E-OS 
4.686-OS 
I.09E-04 
8.71£..(15 
5.18£.0' 
' .82£.05 
6.16E-05 
7.04E-05 

3.39P.+OO 
7.30E-+oo 
2.88E-OI 
8.01E-OI 
I.OSEt(lO 
2.30£+00 
3.61£+00 
' .096+00 
!. 11£.j.(N) 
1.37F.+01 
4.411i-t(l1 
1.28E-+OO 
3.43E+OO 
5.6SE-OOO 
7.80E-tOO 
1.04E+il1 
2.208+01 
5.71EtOO 
1.55E+00 
1.238+01 
2.00E+OI 
2.83E+01 
2.05E'00 
3.8 I E~OO 

7.63E+OO 
l . ll Et{)1 
1.69Bt{)1 
2.67EfOI 
'.93E~01 

1.57E+OO 
2.86E+OO 
5.70EiOO 
7.73E+OO 
1.16£+01 
1.10E-OI 
1.45£.00 
2.70EtOO 
4.85£too 
6.7SBtOO 
1.01Bt OI 
2.20£iOI 
2.698t{) 1 
5.92Etoo 
8.3S6+OO 
1.21B+OI 
1.828-+01 
2.10E-+{)1 
1.22£.01 



"""""""' ... """'" 
T~enlBackhoei 

Trlcton.'l.Ndaw'B.ddIlICII 
Tncl~dcnlBlQkhoct 

TraclOIW'Lc:Ildcr.'Dldchoei 
Tnct(QlLoadcl'il3acklioes 
erawlcrTracton 
Crawler Tncton 
CnowlcrTl1Icton 
erlwlcrTncton 
Cnwl«Tn clon 
Cnwler Tncton 
Crawler TnClOf1l 
Skid Stea' Loodcn 
Skid Stea'Loadcn 
Skid Sicct Loadeu 
Off-Highw.y Tractors 
Off.Highway Tl1Iclon 
Off-Highway Trlcton 
Off-Highw:!y Ttlcton 
Off-Highway Tflcton _""'m 
Other Coastrutl;on EquiprtlCftl 
Other ConItru«ion EqqipIntnt 
Other Com.iIuc:tion Equi~ 
OtMr Ccastruction Equipment 
Other Corwwdion EquipotlC'll 

Other ComtnlCtion Equipment 
Aerial Lifu 
Aeria1 Lifu 
Aerial Lifu 
Aeri.l Lilh 
Aerial LiIU 
Aeri.1 Lilb 
.'0IkIiftI 
Foldilb 
FoIdiJb 
Fcridifla 
Foldilb 
S~ 

S~ 

SweepcnIS<=bben 
Swcc~ben 

S~bbcn S"""""""_ 
Other Gcnenl hulllIlrialEquipmcn 
Othe:<' G!:nen l lndllltri,l Equipmen 
Othtr Genenl indllIlri.i Eq\Iiprnm 

D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 

" 120 
17! 
'>0 
>0, 

'" >0 
12' 
17! 
'50 
'00 
'" 1000 

" >0 
12<1 
120 
m 
25' 
'" 1000 

" " " 50 
120 

'" >0, 

" " >0 
120 
>DO 

'" >0 
120 
17! 
'50 
>DO 

" " " 120 
m 

'" " " " 

286B+04 
9. 1SEtOS 
9.99£+04 
4,62E+{)4 
1.49ETO~ 

3,76£+04 

l'7Et02 
3.51EtOS 
],73E+o' 
2. 12Et05 
2.91E+05 
'-39£+03 
4,86£+03 
U IE+04 
2.59Ei-{lS 

3.26E+05 
4.71E+{) \ 
8.39Et04 
I.IJE+{)S 
3.6IE~04 

3.44E+03 
1.39£+02 
1.2(1£+03 
3.39S+02 
1.06£+03 
4.20£+03 
8.46£+03 

S.6 U!-+il4 
S.7SE-+tY2 
l.56E"'"03 
1.10£+04 
2.34£+04 
1.25£+04 
U1E->{l3 

U6£+04 
S.88E404 
8.62E-+il4 
L22E-l{)S 
1.0SEtOS 
1.Z4E+02 
2.01£-002 
U1E+04 
6.0 1E+04 
4.Q4E-Kl4 
9.23E«I3 
7. 15E+02 
I.60E+03 
3.96E·03 

1.19£-00 
'-80E-04 
5.66£-04 
4.82£.04 
·U8E-04 
4.61E-04 
2.35£-03 
1.08E-03 
9.58E-04 
7,05£.()4 
5.08.E-04 
6.09E-04 
6.90£-04 
.,6 ..... 
1.{14E-03 
J .,8E-04 
1.76E-03 
1.l7E-03 
6.'5E-04 
8.71£-04 
9,82E-04 
3.861:-04 
7.84E.04 
6.J9£-04 
1.51.£-03 
UOE-04 
5.361:-04 
2.90£-04 
6.7S£.()4 
6.HE-04 
Ll4E-03 
4.S3E-04 
2.321:-04 
2.89&04 
8.80£.()4 
].62&04 
].llE-04 
2.27E-04 

I.""" 
8.25&04 
9,46E-(l4 
2,07E-O] 
9, I 'E.{l4 
8,15E.04 
. .u6E-04 
4.42£-04 
7.40E-04 
1.91E-OJ 

6.4OE-O] ,94..., 
3,35E-OJ 
1.46E-03 
1.49E-03 
1.49E-03 
6.49E-03 
4.D5E-O] 
4.25E-03 
2.00£.()3 
1.90£.(13 
2.21£-03 
'1O£,ID 
2.48£.03 
4.S31!.()3 
,29£.<)] 

5.9Sl1!-03 
4.76£-03 
1.81E-OJ 
3.84E-03 
4.50£-03 
1.28E-03 
4.I1 E-03 
2.17E-O) 
5.31E-03 
4.40E-03 
3.3'£.03 
1.0m-03 
3.s2E-03 
I.99B-03 
3.46E.o3 
2.01£.03 
9. 17E-04 
1.I1E-03 
3.23E-03 
I.81E-03 
U9E-03 
6.43&04 
4.40&04 
4,86E-03 
3.23E-03 
6.8:zE..03 
4.28E-03 
4.51£-0) 
1,35E-OJ 
2.60E.()3 
2.5JE-03 
5.42E-03 

5.78£.-03 

J .81E-03 
4.40E-03 
4.67E'()3 
4.13E-O) 
4.26E-O) 
5.25£-03 
6,4OE-03 
7.16E-03 
6,38E-03 
4.47£.(1) 
5.46£.(13 
7.37£-03 
4.66£.03 
4.SSE-03 
272£.0' 
1.03E-02 
8.76£-0) 
5.78£.(1] 
7.74£.(13 
1.0010-02 
2 40£-03 
4.91E.(I3 
4'os£-03 
S.11£-O) 
5.86£.()3 
4.58E-03 
3.04E-03 
4.24&03 
3.TI.E-03 
3.66E-03 
3.09E-03 
3.00£...03 
3.73£-03 
2.86E-03 
2.31E-03 
2.42£-03 
210E.()] 
!3lE.()] 

5.80£-03 
5.98E-03 
5.10E-<l3 
5.8OE-03 
6.36£-03 
4.69f..03 
3.1IE-OJ 
4.58E.{l3 
4.46£-03 

6.06E-OI 
4,3IE-Ol 
5.192-01 
6.86E-OI 
6.89£-0 1 
6.89£.(1 1 
4.97£.01 
5.48E-01 
6.9'2I!-01 
6,641!.()t 

5.HIE-01 
6.19E-O I 
6.nE-O I 
HIE-O I 
5. IOE-01 
3.,6E-0 1 
7.80E-0 1 
7.4' £-0 \ 
5.21£-0 1 
7"7&0 1 
8. 14E-0 1 
1.05E-O I 
6.73£-0 1 
5.28£-01 
s.s9B-01 
6.732-01 
6.08E-0 1 
5.08E-0 1 
5.76£-0 1 
4.38£-0 1 
3.92E-OI 
3.11£-01 
4.25E-OI 
5.13E-OI 
2.93E-01 
2.60E-OI 
3.20£-01 
3.08E-OI 
2.22E.()1 
7.951!.() 1 
7.84£-0 1 
6.30£.0 1 
6.25Ii.()1 
7.94£-01 
6.47£.(11 
4.26E-OI 
6.\3£-01 
4.35E-01 

1.84E-06 
5.05E-06 
6.51E-06 
7.72E-06 
7,75£-06 
7.75£-06 
6.43£-06 
6.43£·06 
1.78£-06 
7.47E-06 
5,08£-06 
6.22£.06 
6.61£-06 

6.""" 
6.59£-06 
4. 18£-06 
9. 16E-06 
8.381l.()6 
5.86E.()6 
7.61E-06 
8.18E-06 
3.87E-06 
1.05Il-05 
6.70£-06 
7.23£-06 
7.90£-06 
6.84E-06 
4.99£..06 

' .97E<16 
5.S6E-06 
5.07E-06 
3.72&06 
4.17E-06 
5.15£..06 
].J9E.06 
3.05£-06 
3.60E-06 
3.47Er06 
2 18£-06 
1.24E-<l5 
9.95E-06 
8.15£-06 
7.33E-06 
8.93E-06 
1.29E-06 
6.63£-06 
7.78£-06 
M2E-06 

4.77E-04 
3.20£-04 
2.45E4I 
1.48£.04 
1.4OE-04 
I.43E-04 
S.4IE-04 
5.65£.-0.4 
4.08£..04 
2.45£-04 
1.73£.-04 
2 10£-04 
2.36£-04 
2.HE-04 
3.14E.()4 
2.04£-04 

' .99£.04 
4.988-04 
2.40£.(14 
3. 14£..04 
3.43E.{l4 
I .I6E-04 
1.90£-04 
1.6lE-04 
4.10£-04 
4.74E-04 
2.4O£-.O.l 
9.82E-05 
1.79£-04 
2.03£-04 
3,05E4l4 
2.44E-04 
8.79£-05 
1.08E.{l4 
2.4IB.()4 '00_ 
1.39£-04 
6.67£-05 
04£-05 ,,.. ... 
2.32E-04 
S.39£-04 
5. ISIi-04 
3.6 IE.{l4 
1.44E-04 
1.2IFA4 
1.75E-04 
4.57E-04 

0.00£+00 
O.OO£tOO 
O.baEtOO 
0.00£+00 
0.008'!'()(l 
O.OOEtOO 
o.bo£t()() 
O,boEtOO 
o.oOE+OO 
0.00£+00 
0.00£+00 
O.OO£tOO 
0.00£, 00 
O.OOEtOO 
0.001>+00 
O.ooE+oo 
O.OOBtOO 
0.008tOO 
0.008+00 
0.008tOO 
0.00£+00 
0.00£+00 
O.OOEtOO 
0.0013+00 
0.00£+00 
O.OOB-tOO 
0.006+00 
0.00£ · 00 
O.OOIi+OO 
0.00£+00 
0.00£+00 
0.00£+00 
O.OOl,.j.OO 
O.OOE.j.OO 
0.00£+00 
0.002+00 
0.00£+00 
0.00£+00 
0.00£+00 
O.OOB..oo 
O.OO£t OO 
O.ooE:IOO 
O.OO£tOO 
O.OOE+OO 
0.00£100 
0.00£+00 
0.008>00 
O.ooBtOO 

L62E-04 
5.23E-05 
5.10£..05 
4,35E.{lS 
4.13E-05 
4,16E-05 

' 12E-04 
9.74E..()5 
8.64£-05 
6.36£-05 
.... SSE-05 
5.50£-05 
6.22B..()5 
7.21£-05 
9.35E'()S 
3.23£-05 
U9E.(I4 
1.00E-04 
5.91E.:o5 
7.86E.-05 
8.86£ -05 
1.48£-05 
1.01E-05 
5.76E-05 
1.36E4l 
7.S8E-OS 
4.83E-05 
2.62E-OS 
6.09£-05 

H IE·OS 
1.03£-04 
4.09£-OS 
2.09E.{lS 
2.6 1£.-05 
7.94£-05 
3.27E-OS 
2..93£-OS 
2.05B-05 
\.4IE-05 
7.448-05 
S.S4E-OS 
1.87E-04 
8.26£-05 
7.36E-05 
4.12E-DS 
3.99£..05 
6.68E-05 .. .".... 

1.4OE.;.oo 
236E+00 
4.62£.000 
7.71E.j.()() 
U6E.j.() j 
2.34£+01 
1.16£+00 
3.02£tOO 
5.,4EtOO 
7.54£+00 
1.18£+01 
2.11£+01 
2.99£+0 1 
6.29E-01 
1.17£+00 
1.9S£.oD 
4.3 IE·00 
5.962+00 
S.93[HOO 
2 59£+0 1 
3.71E+0 1 
1.47E-01 
4.61E-61 
6.01£-01 
l.2?Ht OO 
3.69E+OO 
4.85E+OO 
1.1S£.j.() 1 
3.95£-01 
5.00£-01 
9.05li-01 
1.74£+00 
9.63£+00 
1.74E+0 1 
6.80E-01 
1.43E+OO 
2S6E+OO 
1.49£+00 
.5 .02£*00 
S.4SE-Ol 
8.922-01 
L46EtOO 
3.43E.oo 
6.34£<100 
7.33£+00 
2.92E"()1 
6.98E-Ol 
1.02£+00 



Other GcMrtllndwtrial E!\uipmm 
QtJlet Genenl Industrial Equipmo:n 
Other GcncrallndlUltr1al Equipmen 
Othet GenenllndlUlri.1 Equipmm 
OtherGenerallndlUtrial Equipmcn 
Other GenenllndlUlrill Equipmm 
Other Ml:tm.1 HllIIdllug Equipment 
Other Materia] Handling Equipmo:nt 
Other Mal~al tbrtdling Equ;pm~ 
Wer M~lerial Handling Equipment 
Other Material Handling E!\u;pmcnt 
OthcrMltcrial Handling Equipment 
Leaf Blowen/V.cuunu 
wf Biowen/Vlcnumll 
LeafBlow!MIVaoul.llM 
Lawn & Garden Tr.lctOll 
Lawn &. Garden TraclOl'l 
ChippeD!Stwnp Grinden 
ChippenlStump Gl'i!lden 
ChippenlSlump Grindcn 
ChippenfStump Grinden 
CIIippenlStwnp Grinder. 
ChippenlStump Grinder. 
ChippenlSlump Grinder. 
Commercial Turf Equipment 
Commcrcial1'lufEquipmmt 
OthcrLawn &. Garden Equipment 
Other Lawn & Garden Equipment 
Agricult ...... l TuctOlll 
AgricultUl'llI TractOl1l 
Agricultural Tneton 
Agricult ...... l T"cton 
AgricultlQ'll TractOll 
AgricultlJnl! Tracton 
Agricultur.l T,,;lon 
Combinea 
Combine8 
Com .... 
Combitlal 
Balen 
B.len 
Agricullun.l Mowers 
Spm,... 
Spr.o~n 

Sprayen 
Spr3yel'$ 
SJlI'3)'t1'$ 
Spr.lyeJ'l 

D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
o 
o 
o 
D 
o 
o 
o 
o 
o 
D 
o 
o 
o 
D 
o 
D 
o 
D 
o 
D 
o 
D 
D 
D 
o 
o 
D 
D 
o 
o 
o 
o 
o 
D 
D 
o 
o 

120 
175 

'" '00 
'" 1000 

" I" I7l 

'" '00 
9999 
I' 
120 
250 

I' 

" 25 
120 
175 
250 

'00 
'" 1000 
I' 
2S 

I' 

" I' 
2S 
SO 
12<l 
I7l 

'" '00 
120 
175 
250 
'00 

" 120 
120 
2S 

" 120 
175 

'" '110 

],80£-+{)4 
5.56E1"04 
7.90E~ 

U8~' 

5,9IE+Q4 
3.25£+04 
1.0~E"02 

UIE~03 

2.36E+()3 
8.02il.J.{)3 
3,OOE+03 
UOE+04 
4.60£+00 
3.22Et OI 
1.92£tO I 
~.04E+04 

6.nE+04 
3.35E+01 
4.42E.J.{)3 
4.42£+()2 
1.49Ef{)2 
2.75£+()3 
4.68E+03 
9.38E+OJ 
2.49£+03 
7.81}£"1}4 
1.456+01 
3.46E+OO 
I.04E-H>4 
2.14Et{)4 
8.91Bt{)4 
2.41E+<l' 
2.0JEf(J~ 

1.87E+O' 
7.44E+<W 
1.65£+(13 
351E+03 
5.45B-i{)3 
4.J5Et02 
8,23E-<l1 
1.39E1<I3 
2.49£"02 
7.J8E<-01 
2.73E+OI 
6,21£+02 
3.8513+02 
3.43E+02 
L11£+<l2 

9.61£-04 
7.07E-04 
4.63E.(l4 
4,22E-04 
4,.61£-04 

'.1~£-04 

2.6'E-03 
9.3'£.04 
8.91£.-04 
4.89£-04 
3.00E..()4 
(\,90E"()5 
2, 1013·04 
4.~0£-O4 

1.92E..()4 
6,~4E..(l4 

6.93E..()4 
9.71E-04 
8.70E-<l4 
7.01E-04 
~.~2E-04 

2.77£-04 
4.51£..04 
6.21E-04 
6.61B-04 
6.98£.04 
8.46E-04 
7.86£.04 
8.17£-04 
9.77E"()4 
2,40E..(l3 
9.39£.04 
7.61£.04 
4.991M4 
3.7()E-04 
1.()2f.·03 
6.l2E-04 
3.88E..()4 
2.42E..(l4 
U5E-<lJ 
5.6SE-04 
4.33B-04 
9.21£-04 
9.'4£.04 
~.88E-04 

4.4413-04 
3,26E-04 
1.61£-04 

3.7JE-03 
3.27E..()3 
1.26E"()3 
1.26E'()3 
1.38£-03 
t63£"()3 
7.49E..()3 
3.63E..()3 
4.i4E..(l3 
!.34E..(l3 
9.03B..()4 
2.15£-04 
l.22.E"()3 
2.39£-03 
7.7JE..()4 
3.78£.03 
2.J~E-03 

3.3IE"()3 
4.0413-03 
4,00E"()) 
1.88£.03 
1.08£-03 
1.7J£.OJ 
2.22£-03 
3.93E..(l3 
2.38E-03 
4.97E-03 
2.68£..(l3 
4.28E·03 
3.32E-O) 
6.78£.03 
3.98E-03 
3.8ffi..()J 
1.60E..()3 
1.40E-03 
4.76&03 
3 .~5E..(l3 

1.43E-03 
1.0l£-OJ 
5.12E-03 
2.70E-03 
1.86E-03 
2.54£.03 
3.16E..()J 
2.82E-03 
2,65E-03 
1.2'13-03 
692E-04 

5.58£.03 
'.24E.(l) 
4,73£-03 
4.0~E-03 

4.60£.03 
~.9'£.O3 

6.20E-OO 
H5E-OJ 
6.IS6E..(l3 
S.05E.(l] 
2.92E-O] 
7.86£-04 
1.47E-O] 
J.S6E-03 
2.8313-00 
4.60£-03 
4,41E-03 
6. 14E-03 
6.0IE"()3 
6,31£-03 
6.80E"()3 
3,37E-03 
5.58E-03 
8.16E-OJ 
4.69E-03 
4.41E-OJ 
5.94E-OJ 
4.97£-03 
5.I IF....()J 
6.20£.03 
6.60&03 
6.29E-03 
6."£.03 
5.96£.03 
4.39£-0) 
7.54£-OJ 
6.()3E-03 
5.39E-03 
MUM) 
6.S4£-03 
4.27E-03 
2.95£-03 
4.35E-OJ 
4.06E-<l3 
4.46E-03 
4.50E-03 
4.69E-03 
2.37E-03 

5.17E.(lt 
5,48E.(l1 
5.42E-01 
5.30E"()1 
5.83£-01 
5.'9E..(l1 
6.06E.(l i 
S.OSE..(l l 
6.97E-O\ 
5.80E-OI 
3.83E..(l t 
7.4lE-02 
2.00£.01 
4,0'E..(l1 
4.0IE.(l1 
6.19E-Ol 
UIE-Ot 
8.05£-0\ 
6.33E-OI 
7.~3E-Ot 

8.89£-01 
4.94£-0\ 
7.9JE-O\ 
8.46£-01 
6.43E-Ol 
5.79E-OI 
8.1~£'o1 

6.H£.01 
7.()2E-01 
8.()7E-01 
6.84£.01 
6.07£.01 
7.12E-01 
7.12E-01 
5.82£.01 
7.89E-Ol 
7.1213-01 
7.()2B-Ol 
4.82E-Ol 
7.27E..(l1 
4.S4E..(l1 
2.92E..(l1 
4.76£..0 1 
4.51£.01 
4.7SE.(l1 
5.41£.01 
6.2IE..(l1 
3.40£-01 

6,06E..()6 
6.16E-06 
6.10E-06 
'.21&06 
5,8613-06 
H2E.(l6 
7.84E-06 
S.9JE-()6 
7.84E-()6 
6.'2E-06 
3.76E-06 
7.21£-07 
3,12E-06 
4.7513-06 
4.51E-06 
9.6313-06 
7.25E-06 
1.02£-0' 
7.42E-06 
8.41£-06 
1.00£.05 
4.85E-06 
7.91£.-06 
8.51E..()6 
1.00Ii-05 
7.34E-06 
1.27E-OS 
8.21£.06 
I.09E..()5 
1.02B"()5 
8.84£..06 
7. 12E-06 
8.01£.06 
8.01E..()6 
5.72£-06 
9.26E-06 
8.01E-06 
7.89E-06 
4.73£-06 
9.39£-06 
5.33£-06 
3.42£-06 
6.04E-06 
S.83E-06 
5,51£-06 
6.08E-%" 
6.99£.66 
J.33E-06 

5,28£-04 
3.08E-04 
UOB-1)4 
1.36E-04 
J.S3E-04 
1.78E-04 
6.3~E-04 

5.14E-04 
3.90E"()4 
1.'913-04 
9.79E'()' 
2.34£-05 
6,22E-05 
2.40E-04 
7.J2E"()S 
2. 10£-04 
I.90E-04 
2.38£-04 
4.77E-04 
3. ISE-04 
2.01E-04 
1.04£-04 
1.71£.04 
2.25£.04 
1.84E"()4 
1.65&04 
2.41£-04 
1.93£.04 
\.98£-04 
2.S0E-04 
5.9513-04 
5.12£.()4 
3.33E-04 
1.81£-04 
1.37£-04 
5.23E-04 
2.6IE..()4 
1.42£.04 
9.34£-05 
4.65£.04 
2.8'1E..()4 
2.28£.()4 
2.76E-04 
2.88E..()4 
2.98&-04 
1.88E-04 
1.20£-04 
6.JOE-fiS 

0.00£+00 
O.oo£iOO 
O,ooE"OO 
O.OOEt OO 
0.00£+00 
O,ooB+OO 
0,00£+00 
O.OOH-tOO 
O.ooE+oo 
O.OOE+OO 
O,OOE+OO 
O.OOE+OO 
0.00£+00 
O.ooB+OO 
0.00£+00 
0.00£+00 
0,00£ .. 00 
0.00£+00 
O.ooE1OO 
O.OOE+OO 
0.00£+00 
0.00£ .. 00 
0.00£+00 
O.OOE" OO 
O.OO£i OO 
0.006"00 
0.00£+00 
0.00£+00 
O.ooB+OO 
O.OOB+OO 
O.OOflt OO 
0.0013+00 
0.00£+00 
().(X1E+OO 
0.008"'00 
O.OOE+OO 
O.OOE .. OO 
O.OO.lh OO 
0.00""00 
0.00£"00 
O.ooE+oo 
().006+00 
0.00.6+00 
O.OOE . OO 
O.OOE;.OO 
0.0013-1-00 
O.ooEtOO 
O,OOEtOO 

8.68E..()' 
6,38£..05 
4.18E-05 
3.81£-0' 
4.2\E.(l5 
4,65E-O' 
2.39E-04 
8,43E.(l' 
8.04E-OS 
4.41E-OS 
2.71E-03 
6.22E-06 
1.89E-OS 
4.06E.{)' 
1.73&·{IS 
5,90E-O' 
6.26E-fiS 
8.76£.(15 
7.8,£-0, 
6.32£-oS 
4.98E-OS 
2.50E-O' 
4. I2E-OS 
H1E-O' 
6.02£-05 
6.30E-OS 
7.63E-O' 
7.09E-O' 
7.31E-O' 
8.SI£-OS 
2.16£-04 
8.65£.05 
6.86E-05 
4.S0E-05 
3.34£-OS 
9.20E-05 
5.53£-05 
3.50£.05 
2.18E-05 
1.40E-04 
S.09E-OS 
3.9!E"()S 
11.37£-05 
8.61E-O' 
'.31E-OS 
4.DlE-05 
294E-05 
1.46E-05 

2.84£+00 
4.38£+()0 
6.14£+00 
1.20E+Ol 
1.98£-+{)1 
2.54£1"(l1 
\.42E+OO 
2.78EtOO 
SS7E+OO 
657£+00 
8.68EtOO 
3.36£-1-{) 1 
1.37E-OI 
2.22£.1-00 
4.54£i OO 
4.24£.0 1 
6.S1E-OJ 
9. 15E-0 1 
3.47E+00 
6.00£"'00 
L01E+01 
1.12E"0 1 
2.69£"'01 
3.84B"'01 
4.40£-01 
6.59£..01 
5.58E-01 
7.42£-01 
4.81E-<l1 
9.19£.01 
J.59£-+OO 
),33£"00 
5,68E+OO 
8,01E+oo 
1.J2£<-01 
4,J3£+00 
5.67£+00 
7.94£+00 
1.096+01 
1.67E+OO 
2.49£+00 
\.60£+00 
5.45£"()1 
t04£+OO 
2.6OE+OO 
4,31£+00 
7.03E+OO 
7.68E+OO 



Tillen 
Tinen 
Tillen 
S~ ... 
SWltbe:ri 
Hydro Power UniLl 
Hydro POW'I:I' UniLl 
H)'dto PQ"'~ Urnll 
Hydro Power UuiLl 
Other Agricultural Equipment 
Otho:r Agricultllrill Equipment 
Other Agricuilur",1 Equipment 
Other Agricultutal Equipment 
Oth=r Agricult nral Equipment 
Oth=r Agriculturll] Equipment 
0theJ AgriCUltural Equipment 
Generator Sell! 
Generalor ~Il! 
Generator Seta 

G~llerator Seta 
GcncrJltor Sets 
Generator Scu 
Gencutor Scu 
G<:n<:ra lor Se18 
Gcll<:ntor SCUl 

""'"~ 
~ 

"'m~ 
,..~ 

-~ 
"'m~ 

"'"'~ 
~ 

~ 
Air Compreuon 
Air ComprCllOfl 

Air COI11Jlf08IOfI 
Air Comprc6lOl"l 

Air Comprcuon 
Air ComprcstOn 
M CompreMOl'a 
Air CompreMQl'!l 

Air Cotnprcswn 
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0.008+00 
0.00£+00 
0,00£+00 
0.00E.~00 

0.00£-+00 
O.ooE+OO 
O.DOE+OO 
O.ooE+OO 
0.008->00 
0.00£'100 
O.ooE-I{)(l 
O.ooE1'OO 
O.ooE~OO 

O.ooEtOO 
O.OOB+OO 
0.00£'100 
0.00£+00 
0.00£+00 

3,03E-05 
1.93E-OS 
4.23£..OS 
3,84E..(l5 
5,53E-OS 
2.23£..OS 
7,93E-OS 
8.09E-O~ 

6.95E-05 
4.18E-05 
3.26E-05 
3. 14P.-05 
6.56E-05 
4.32E-05 
3.88E-05 
4.0 1£-05 
8.382-05 
5.31E-05 
1.158-04 
8.40E-05 
3.14E-OS 
1.4 tE.{)5 
8.358.(JS 
3.19£'{)S 

H.36E-05 
6.39£'{)S 

5.86E-05 
2.17E'()5 
1.06E-04 
9.68E-05 
6.801!-O5 
5.0SE-OS 
5.47E-OS 
209E-OS 
2.40E-OS 
8.35£.()S 

6.67E-05 
3.0lE-05 
2.S5£.()5 
285E-QS 
5.15E-OS 
6.OOE-OS 
5.86E-OS 
7.6SE-O$ 
3.37E-05 
2.308-05 
5.15£-05 
4.S7£-05 

5,39£+00 
1,59EtOO 
2.24£-01 
3.26E-01 
6.S6E-OI 
L 10E->OO 
273£+{)O 
8.13E+OO 
U2E+OI 
6.6 1£+00 
9.388+00 
1.88E-<{l1 
6.90£+00 
9.806+00 
I.96E+OI 
294E+01 
2.25E+00 
1.56£+00 
3.S6E+00 
2.89£+00 
2.67Et OO 
2.68EtOO 
6.99Et OO 
2.40E+00 
3.30E+OO 
4.02£tOO 
3.38EtOO 
1.4%+00 
3.768+00 
7.0m~00 

1.01H OI 
1.6lE+01 
2.60Effll 
1.98E+OO 
7.07C.1'OO 
7.006+00 
262EtOO 
5.29£+00 
1.091'''01 
1.61EtOl 
3.66£.(11 
6.21E-OI 
1.19E+QO 
3.4m+00 
7.08£+00 
\.01£-1-\1 \ 
2,34£+00 
4,19£+00 



Cort 
Co. 
C .. 
Communiuliom 
Cummuniealion. 
O!lnprcuor (Miliu.ry) 
C<m1Jll'ClllOl" (Mililary) 
Comprcuor (Milil.ary) 
Cornpres3or (Mililuy) 
Cornpra.or (Military) 

Cran~ 

c"" 
Cnnc 
[)cicer 

Gc.ncr.uor (Military) 
Genc:n.tOl' (Military) 
Gen=tor {Militlry} 
Generator {Milillry) 
Gcncratl)C (Miliury) 
Generator (Milil~ry) 
Hydnulic unit 
Lift (Militl.ry) 
Light 
Prl:s!urc Washers 

Pump (Military) 
Pump (Military) 
Start Car! 

Start 0u1 
Test Sland 
TOIl Sland 
Tcal Siand 
Teat Sl.lnd 
Welder 
Welder 
Other tactical!uppcI1 o:>Ijuip!llCllt 
Oth=r tactical &UpporI o:quipmcnt 
Other t.:IctiClli support equipment 
Other tacticalaupport equipment 
Other tactical lupport equipment 
other tacl.icllwpport equipment 
Comprcswr (Dredging) 
Compn:slOf (DrWging) 
Comprc!IIOr (DI'l:dging) 
CompreMOr (Dredging) 

Compmsor (Dredging) 
Cornpnaor (Dr!:dgillg) 
Cr.me {1::IffiIging) 
~k/doot engine 

o 
o 
o 
o 
o 
o 
D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
D 
o 
o 
o 
o 
o 
o 
o 
o 
D 

o 
D 
o 
o 
o 
D 
D 
D 
D 

o 
o 
D 
o 
o 
D 
D 
o 
o 
o 
o 

12' 
'" '" 50 
120 

" 120 

'" '" 50' 
120 

'" '" 120 
50 
120 

'" '" ,00 
'50 
12(] 

120 
50 

'" 50 
120 
120 

50' 
120 

'" '" 50' 
50 

12' 
50 
120 

'" '" '" '50 
50 
120 
I7l 

25' 
'00 
1000 

'" '" 

7,8SE+02 
2.86E+02 
1.36E+03 
1.09£;.(12 
3,92E+02 
\.09£+02 
9,S7E+03 

3.81E+02 
\,09E+03 
7.63E.j-j)3 
J.O~B+03 

2,86E«l2 
2.12E+02 
2.62E+02 
7.36E+{l2 
4.39E+04 
3. 16E"'G4 
1.9SB+04 
1.58£+04 
6.356+02 
4.J8Ei03 
1.31£+02 
1.36E+02 
k86E+02 
1.58£+03 
2.941:.+03 
6.54E+OI 
2.72E+02 
2.16E+03 
\.9IE+02 
4.22E-+03 
3.27&+03 
s.72E-+02 
3.79E+03 
2.72E+OJ 
1.0SE+03 
U3E+{)3 
8.17&+02 
5,4SE+02 
4.09E+02 
2.35E+02 
4.23E+OJ 
8.3~E+02 

1.19£+03 
2.3ltE.f.Q3 
9.54E'KB 
3.48E+Ol 
4.09E-H>2 

6.80E-04 
5.90£.{\4 
) .54E-04 
U9E-O) 
6.72E-04 
1.9SE-03 
5,96E.&I 
6.44E-04 
4.ooE-04 
3,01&04 
3.8IE4I 
lS8E-04 
2.03E.{14 
9.24E..Q4 
1.51E.(I3 .,,,..,. 
5.67£-04 
4.00E-04 
2.8IE.(I4 
2.98£-04 
7.98E-04 
7.98E-04 
L99E-03 
5,86£..()4 
US£-.03 
8.40E-04 
8.40£-04 
2.29E-04 
7.73E"()4 
5.48&04 
3.54E-04 
2,77E-04 
L39E-03 
5.21E4I 
I.99E-03 
6.63£-.04 
5.71E-04 
3.91E-04 
2.18&-04 
3A9E-04 
2.39£-03 
S.07E-D4 
6,42E-04 
3.S~E-04 

2.8IE-04 
4.12E,-04 
2.09E-04 
2,99E--(l4 

3.15E-03 
3.39E-03 
1.25E"()3 
4,98E-03 
3.11£-03 
6.IOE·03 
2, 76E-03 
1.70E-03 
1.42E-03 
1.24£-.01 
1,77E'()3 
1.01E-03 
\,09E-03 
4.2SE.03 
4.73£-.01 
1.23E-03 
3.26E-03 
l.42E-03 
1,15E-03 
I.I8E-OJ 
3.70E-03 
3.70E-OO 
6.23&OJ 
3.17E-03 
4,86E-03 
1.89£..01 
3.89E·03 
9,}9E-04 
D8E-03 
3.lSE.(I3 
1.2SE-Q3 
1.I4E-Q3 
4.36E-03 
2.4IE-Ol 
6.2JE-Ol 
3.0SE.()1 
3.28E-03 
1.39E-03 
8.96E-04 
1.39E-03 
6.77E-Ol 
1.2SE-03 
3.15E-03 
1.15&-03 
9.HE-04 
1.42£-03 
1t.47E-04 
1.HE-03 

4.84E-03 
S.5SE.{l3 
4.5SE·03 
B5E-03 
4.78E.{lJ 
6.S0E-03 
4.25E-03 
6.06E-OJ 
5,19E.ol 
),92E-03 
4,36£-03 
1,31E-03 
3, I2E-Ol 
6'sSE-03 
5.27E-03 
4.96E-03 
534E.{l1 
5.19&-03 
3.66E-03 
H .6E-03 
5.68E-03 
MSE.03 
6.91E-03 
5,51£-01 
5.41E-03 
5.98E-03 
5.98E-Ol 
2,98E-Ol 
5.50E-03 
5.16E-03 
4.58E-03 
3.61E.o3 
4.85E-03 
3.71E-03 
6.93E-03 
4.72E-03 
5.37E.(I3 
5.01E-Ol 
2,84E-03 
4.52E-03 
5.98E-03 
4.99E-03 
5.14E-03 
4.20E-03 
2.95E-03 
5.02E-03 
2.24E-OJ 
4.23E-03 

5.07E-Ol 
6,S7E-01 
5.92E-01 
6.01E-Ol 
S.OIE..() i 
7.37E"()1 
4.45£-.01 
7,17E-01 
6.71&01 
5.61E-01 
6.58E-01 
6.06E-01 
6.43£-.01 
6,S9E-OI 
5,71E-01 
5.20E-OI 
6.31E-OI 
6,71E-OI 
5.23E·0] 
S.36E-OI 
S.95&-o1 
5.95E-Ol 
7.52E-01 
6.53E-Ol 
5.86E-Ol 
6.26&0 1 
6.26E-O\ 
4.2!iE-01 
~.76E-OI 

6.1QE.oI 
S.92E-OI 
5.16E-01 
5.26E-OI 
3.88E-OI 
7S2E.-OI 
4.95E-OI 
6.36E-01 
6.56E-OI 
4.06J!.()] 
6.27E-01 
6.01E-OI 
4.76E-OI 
5.53E-01 
4.93&01 
3.921!-o 1 
U6E-0 1 
4.S0£-01 
5.69E-0 1 

5,95E-06 
7,19E-06 
6,67E-06 
7.77E-06 
5,8SE-06 
9,S2E-06 
5,22E-06 
g,07E-Q6 

7.54&06 
5.50£-06 
'72E-06 
6,81E-06 
7,24E-06 
8.08E-06 
7.39E-06 
6.10E-06 
7.10E-06 
7.S4E-06 
5.14E-06 
5.39E-06 
6.98£-06 
6,9SE-06 
9.72E-06 
7,35&06 
7.58E-06 
7.35£-06 
7.35E-06 
4.18E-06 
6.76E-06 
6.86E-06 
6.67E-06 
5.06E-06 
6.80E-06 
4.56E-06 
9.72E.-06 
5.8lE-06 
7.15E-06 
7.3SE-06 
3,""" 
6.31E-06 
7.77E-06 
S.58E-06 
6.23&-06 
S."E-06 
3.SSJ!.()6 
4.89E-06 
4.71£-06 
6.41&06 

),64E.{l4 
2.61E-Q.4 
1,31E-04 
4.38E-04 
1,59E-{14 
5,16E-04 
3.19E.&I 
2.85E.&I 
1.49E-04 
U7E-Q4 
2,49E·04 
1.35E.04 
S,I7E-05 
4,94£-04 
4.16E.&I 
3.73&-04 
2.S]E-04 
1.49E-04 
1.09E-04 
!.l3E-04 
4.21£-04 
4.27E-04 
5.41£·04 
2.59E-04 
4.27E-04 
4.49£-04 
4.49E-04 
8.85E-05 
4.13E-04 
2.42&-04 
1.31E41 
L07E-04 
3.83E-04 
2.78E-04 
5.47E-04 
3.55E-04 
2.52E-04 
1.45E-04 
8.45E-OS 
1.33E-04 
S.79E-04 
4.46E-04 
2.S7E-04 
1.35E-04 
9.9SE-05 
1,45E.()4 
7.os6-05 
1.I3E.{l4 

O.OOE+OO 
0,00£+00 
O,OOEtOO 
0,00£+00 
O,OQE+QO 
O,ooE+OO 
O,ooE+OO 
o.oOE+OO 
0,00£+00 
0,008+00 
O,OOE+OO 
O.ooE<OO 
0.00£.00 
o.oOE. OO 
0.00£. 00 
0.00£+00 
0.00£+00 
0.00£+00 
0.00£+00 
O.ooE+OO 
O.ooE+OO 
O.ooE+oo 
O.ooE-+oo 
O.ooE-+oo 
0.00£-+00 
O.ooE+oo 
O.ooE+OO 
O,OOE+OO 
O.OQE.-+OO 
O,OOE+OO 
O.ooE+OO 
0.00£-+00 
O.OOB>OO 
O.OOE-1-OO 
o.oOE+OO 
O.ooR+OO 
O.ooE+OO 
0.00£+00 
0.00£+00 
O.OOE+OO 
0.00):.+00 
O.ooE+OO 
O.ooE+OO 
O.OOE+OO 
0.006+00 
O.OOE+OO 
0.006+00 
0.008-+00 

6.14E.{lS 
S,12l!-OS 
3,19E-05 
1.43E-Q-4 
6,Q6E.{l' 
1.76&-04 
5.38E-O' 
5.SIE-05 
3.61&-05 
2. 72E-OS 
lA4E-OS 
lJ2E-OS 

1.84&0' 
8.33E-05 
1.36E-04 
6.29E-05 
5. 12£-OS 
3.61E-05 
2.54E-OS 
2.69E-05 
7.20£-05 
7.20E-05 
I.79E-04 
5.29E-05 
L40E-04 
7.58E-05 
7.58E-05 
2.06£-05 
15 ,91E-OS 
4,94E-05 
3.19E-05 
2,50E-OS 
L2SE-04 
4.70E-05 
1.79E-04 
S.99E-OS 
5.15E-05 
3.53E-OS 
\.97E-m 
3.lSE-OS 
216E-04 
7.28&05 
U9E-05 
3.4S£-.05 
2.53B-OS 
3.726-05 

1.89£-05 
2.706-05 

2.7SE+OO 
524E+OO 
6.71EtOO 
1.39E+OO 
2.758'1()(l 
1.70E+00 
2.44E~OO 

5.72E+OO 
7.59£+00 
1.27E-+{)1 
3.59E+00 
4.S2E+00 
7.27E+00 
1.7S£+00 
\ ,32E+OO 
2.85E+00 
S.OlE+OO 
7.59£+00 
\.I8E+{) 1 
L82E-t0 1 
3.26E+OO 
3.26E+OO 
1.73E+OO 
5.21£+00 
1.3SE+OO 
3,44EtOO 
3.44£+00 
9.61E..oo 
3. 16E...oo 
4.86B+OO 
6.71EtOO 
!.I7E+OI 
1.21E+OO 
2.13E+OO 
1.73E+oo 
2.718+00 
5.07E+00 
1.428+00 
9.l9E+OO 
2. 13E-H> 1 
1.4(lE+OO 
2.62£+00 
4.42R+00 
5.59E+OO 
8,89E+00 
221E+O I 
\ ,63£+0 ] 
6.44E-+00 



""'s~ 
"",p 

""'s-""'s
Hoiltlswinslwlncb 
HoiotllWing/wincl\ 
Hoil\l,winaiwincb 
Hoiltl,winglwinch 
Hoistlrwinglwinch 
HoiJtlwwillJ"wineh 
HoistlJwing/Wincb 
Pump (Drcdsina) 
Pump {Dredging) 

Pump (OrcdginiJ 
Pump (Drodgina) 
Pump (Dn:dSing) 

Pwnp (Dredging) 
Gencn.tor (Dredging) 
Gc-nc::n.tor (Drcdgillg) 

Genenlor (Dn:dsing) 

Generator (DmIsin&) 
<m!cn.tor (DmI1I;ng) 
Gcnentor (Dredging) 

Gcnentor (DRdgilll> 

Other(Dredainal 
Otha- {Oredsina> 
0thcIr (Drcd.sitlg) 
Other (Oredging) 

Mile Pot1~blc Equipment 
Mise Purtlblc Equipment 
Mille PmUblc Equipment 
Mi..:. Portohl .. Equil7"_1 
Mi~Portablc Equipment 
Mill:. P~blc Equipmcnl 
Gencntor (EmerLoirunenlJ 
Gcncnotor (Entcrt.ainmml) 
Gener:ator (EntataiRlllCnI) 

Gc:n<:nlor (Enlo:ftllinmenl) 
Gcaenlor (Entcrt.ainment) 

~Ior (Entauinmcnl) 
~Ior (EnIClU;nmcnI) 
CompreMOt (Entertainment) 

Cornprcuor (Rl ilyard) 
CJ2JIC (Roil-CHE) 
CP nc: (R"ll-CHE) 
Mltcri~l, llU1dling (Rail-CHE) 
Cknentor (RaiJYlI'd) 
Gcncnlor (Railyml) 

D 

D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
o 
D 
D 
D 
D 
D 
o 
D 

D 
D 
o 
D 
D 
D 
D 
D 

D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 

D 
D 
D 
D 
D 
D 
D 

'" 2>, 

'" .... 
" 120 

'" '" '00 
'" .... 
120 

'" ,,. 
'00 
'" .... 
" 120 

'" '" '00 
'" .... 
120 

'" '" ,., 
I " 

'" '" '00 
'" 1000 

" Ill! 

'" '" ,., 
'" .... 
120 
I" 
I" 

'" 120 

'" .... 

3.$48+03 
9.49Eiill 
1.14E~ 

U2E-t05 
1.27E+02 
2,73£+03 
5.76E+03 

1.58E+04 
3,29£+04 
2,09£+04 
l.26E+O~ 

3.71Efm 
203E't02 
2.6 IBffl) 
8.7IEt(l3 
4.72E+03 
1.86E-+{IS 
2.91E+o2 
5,59£-+03 
S.IOEt<l2 
1.I7Et04 
4.08E"*04 
2. 18E+04 
4.66E+05 
9.IIE+02 
4.4JE+02 

1.27E-tOl 
S.06E1{I3 
2.21£+02 
7.90£+01 
_2.42E-t0 1 
1.17E+Ol 
1.21£+{12 
6.45£.+01 
1.14E-t01 

6.71E+o2 
1.09E-t{)2 
1.71E+(l3 
5.53£+03 
l.45£+O3 
2.BSB+03 
1.6SHtili 
3.30E+OI 
1.6SE~01 

299H+OI 
1.65E-+OI 
9.9IJE+OO 
5.70E-+02 

6.03&-04 
3.99E-04 
3.4SE-04 
6.10E.(I5 
J.Ii6B-O) 
9.528-04 
5.73&04 
4.34H-04 
1.16E-04 
4.2SE.()4 
7,09E-OS 
t.llE.(ll 
7,6)£.()( 

S.96E.()4 
4.1SI!.()4 
4. 16E-04 
1.92l!..{l4 
2.S6E-03 
1.29£.(1] 
8.29&04 
7.2IE.(I4 
S.(I(I£.()4 

6.33E-04 
1.21£.()4 
9.2SE-04 
7.54E-04 
4.44E.Q.1 
3.61E.()4 
IJ.HE-O' 
S .• 5E-O' 
".29&0. 
3.62&04 
].SlE-04 
4.3'E-04 
HI£..{l) 
1.02E..{l] 
7.IJSE-04 
4.!JS£.04 
J .","", 
4.11E-04 
7.19E-OS 
4.92E-04 
4.59&04 
7.6 1E-04 
3.60£004 
8.3SE-tM 
7.32E-04 
6.'5&05 

2.93E.(I) 
1.18£.(1) 
1.14ll.(l3 
2.24E-O' 
4.69£-03 
3.84E·03 
279E-03 
1.28E.(l3 
1.06E-03 
1.40ll.(l) 
mE« 
4.97E-Ol 
4.20E-03 
2.02E-O) 
l.6'E.(Il 
1.6l1!.()) 
6.92E.()4 
1.23E'()3 
'. 16E.o3 
3.98E.()3 
2.08E-03 
1.83E-03 
2.03£-0] 
3.99£.0.4 
3.13£.03 
3.67£.(l) 
1.3 1E-O) 
1.21£.(1) 
3.72£.(13 
2.9IE-O) 
l.4IE-O) 
1.39£.03 
1.32£.(13 
U7£.(l3 
7.4'£.(13 
4.6SE-03 
' .44£.(13 
1.69E-03 
1.24E-O) 

1,62E.(l3 
2,59£.0.4 
2,00£.(13 
1.86E-<l3 
3.09E-03 
2.04E-<l3 
3.39E-<l3 
4,1.£.(13 
235E-004 

4.78E-O] 
4.29E-OJ 
3.64E.()) 
7.94£.(14 
4.09E'()] 
5.84E'()] 
4.S4E.oJ 
4.66E'()3 
3.26E'()) 
4.48E.()) 

1I.41E.()4 
7.64&C3 
6.89£.0) 
7,36E.()3 
5. I lI!..{l3 
5. 13E.()3 
246E'()3 
6.1 8£.03 
7.81E-<l3 
6 ..... £.(13 
7.S6E-OO 
S.6SE'()3 
6.41E-03 
1.41£.0) 
S.67E-03 
'.97E.()3 
4.77E-03 
3.73R-03 
S.71E-OJ 
4,78E'()3 
U3E-03 
•. 29&03 
'.18E-03 
5.56E-Ol 
8,09E.(l3 
7. IS£.03 
7.28£.0) 
6.17E-O) 
).90E-03 
5,25E-03 
9.32E-OA 
3,05£.03 
284E-03 
4.71£.03 
3.34E-03 
S.I7B-03 
6.78E-03 
8.48E-04 

S. IlE-OI 
S.OlE'()l 
o&.61E-Ol 
7.6,E.(l2 
4.09B.(l1 
S.S4E..{l J 
4.86E.()1 
5.44E-OI 
4.32E.()1 
5,74£.0 1 
8. IOE-02 
7.80E-Q 1 
7.9SP..o1 
9.27E'() 1 
7. HiE.(I1 
6.98E.() 1 
2.52E'() 1 
6. 12E'() 1 
7.3'£,() ] 
6.13£.0 1 
8 .7~E.() ] 

7.44E'()] 
8.25£-0] 
1.3S£.O ] 
S.38E'() 1 
6.3913,() ] 
SS7E-OI 
4.93E-0 1 
5.73£.()1 
HIE-O I 
6.34E.() 1 
S.92I3.() ] 
UUMI 
5.6J.E.O\ 
8.72E.()1 
7.42£.(11 
8,S3E-01 
7,90E.()1 
5.53£.01 

7.23E-O I 
9.64B-02 
2.91£.0 \ 
2. 71 E.() 1 
4.49E.()1 
3.9IE·01 
4.93E-O \ 

7.9'&0 1 
8.78£.02 

5.7'13-06 
5.64£.06 
4.58£-06 
7.m;·07 
S.29E.{16 
6.50E-06 
'.46£.06 
6,13E-06 
<h24E-06 
' .64E-06 
7.9SE-07 
9.I'E-06 
1.9413-06 
1,04E'()s 
7.03H-06 
6.86E-06 
2.47E-06 
7.9IE-06 
8.6113-06 
7.69E-06 
9.8SE-06 

7.30E-06 
1.09&06 
1.33E-06 
6.31E-06 
7.19E-06 
6.27E-06 
U4E-06 
6.7ZE-Q6 
6.09E-06 
7.14E-06 
5.&1£.()(i 
S.64E-06 
5.64E-06 
1.I3E'()S 
8.70E-06 
9.60E-06 ........ 
5.42E.()6 
1.27£-06 
.9,10E-07 
3.41£.06 
3.17H-06 
j,21£.()(i 
4.40E.()(i 

' .'4&06 
8.94E-06 
U3E.1)7 

269£-011 
13 ..... 
1.22E-04 
231£.OS 
4.ooE-04 
S,27E.(l4 
2,S6E-<l4 
1.51£-04 
1.I1E-04 
1.'0E-04 
2.44E-O' 
6.0IE-04 
3.39E-04 
2.20E-04 
I.SSE-04 
U7E-O' 
6.8S£'()S 
6.14E.()4 
7. ISE.(l4 
3.68E.()4 
2 41£-011 
1.94E-04 
2.19£-011 
4.16£-0' 
5.12E-04 
3.36E-04 
1.54£-04 
1.27£-04 
4.64E-G4 
2.43E-04 
U7E.()4 
1.36E.()4 
1.31£.0' 
U6E-04 
6.SJE-04 
5.46E-04 
3.48E-04 
1.80E-04 
1.I8E-04 
U6E-04 
2S8E-OS 
2.72£.(14 
2.54E-04 
4.2 1E-04 
U9E.()4 
4.62E'()4 
3.24E-04 
2.3SE.()5 

O.OOR~OO 

O.OQR+OO 
O.ooE+OO 
0.00£+00 
0.00£+00 
0,00£+00 
0.00£-+00 
0,00£+00 
O.OOI!-+OQ 
0.001)1'00 
O.OOEtOO 
O.OOR-+OO 
0.00£+00 
0.00£+00 
O.OOE~OO 

0.00£-+00 
0.00£+00 
O.ooE+OO 
O.OOE-+OO 
O .OOE~OO 

O.OOI!+OO 
0.00£+00 
0.00£+00 
O.ooEtOO 
O.ooEtOO 
0.00£+00 
0.00£+00 
0.00£+00 
O.ooE-+OO 
0.0013+00 
0.0013+00 
0.00£+00 
O.ooE+oo 
0,006+00 
O.ooE+oo 
0.0013-+00 
0.00£-+00 
0.00£+00 
o.ooetOO 
o.oOBtOO 
O.ooB+oo 
0.00£+00 
0.008+00 
O.OOE~OO 

0.00£"00 
O.oolh oo 
0.00£+00 
O.ODE-OO 

S,44E.()~ 

3.6OE-OS 
3.12E'()s 
6.04E-06 
UOE-04 
8.S9E-O' 
5. 17E-05 
3.9tE.()S 
2,85E-05 
3.83£.05 
6.40&06 
1.0013.(14 
6.89E.(lS 
S.38E.(lS 
3.74£-05 
3.76E'()S 
1.74E-Os 
2.3 IE.(l4 
1.1 7E-04 
7.48E.()5 
6.5IE-O' 
5.1J.E.O' 
5.71£-0' 
1.000.(lS 
IJ.3SE-O' 
6.80£.(IS 
4.ooE.(I' 
3.26E.()s 
7.7lE.(I' 
4.92E'()' 
3.87E.()' 
3.21£.(lS 
3.17E-OS 
3,92E.()S 
2.18£-04 
9,18E-OS 
7.09E.()S 
4.38£.05 
2.76E.()5 
3.72£.OS 
6.49E.Q6 
' .4.E-OS 
',I'£-OS 
6.86E.()S 
3.2S£-O.s 
7.S3E.()5 
6.60£.05 
,.9U!.()(i 

4,08£-+00 
5.68£+00 
U 9B+01 
3.47£+01 
9.S3iU1l 
3mB.00 
3.118£-tOO 
6.17£<-00 
9.79£+00 
1.95£+01 
3.68£+0 1 
4.28£+00 
6.34£+00 
1.0SE-+01 
1.628-+01 
237Bt OI 
1.1.£+02 
1.43£+00 
4.04£ +00 
S,46E-+OO 
9.92E+OO 
1.69£+01 
2.80E-+01 
6. 148+01 

' ."IHOO 
S.105+OO 
6.32E-+OO 
1. 12B+01 
3.ISEtOO 
4.)2E-tOO 
7JH£tOO 
1.14R+01 
1.91E+()1 

2.55B+01 
20lB+-OO 
4.07£+00 
6.80B.OO 
8.94Bi OO 
I.2SE+()1 

2.46B+(I1 
4.37E+()1 

1.6OE-tOO 
1.49B-+ 00 
2.41£+00 
3.12EtOO 
2. 71&+{)() 
6.34Et OO 
3.98E-ti)1 



V_II wlOutboard EngiIlCl 02 2 7.09EtOl 6,36E.(Il 8.01E-02 2.7~4 3,03E-01 8.64E-06 ' .01E.'()3 2.23E..()4 3.95~3 6.96E-D2 
V_II wKlutbomi f!D&inct 02 " 2.94E.tO« 2 .""" 3.30£-02 7,IOE-04 1 .21~1 3.46E-06 200E-03 1.481!.-O4 1.34E-03 l.99l!-Ol 
VcaeJ. wlOutbomll!nginal; 02 2l 1.33E.+04 286E<l2 5.79£-02 1.13£-03 2.42E-01 6.91£.O(jj 4.01E-03 1.92E-04 1.78E-03 ,.,3E.-01 
V_II wlCMboard Rn$inca G2 " 2.60R...04 2.29I!-02 3.14E...()2 2.S6E..(I3 4.09E-01 6.39E-06 3.71£..03 I.64E-04 U2R"()] 1.44E..oo 
V_II .. !Outboard EngillCll 02 .2<1 H9E+il4 1.87E'()2 3S2E"()2 2.2SE-03 3.60E-OI M9E-06 3.30E-D3 1.03H-04 1.16E..(l) 3.02B+00 
VeNal, w/Outboard EnainCll 02 m 3.701!+04 2.3DI!"()2 S.01&02 2.6~E-D3 ·HOE-OJ 7.16E-06 4.15E..(l) 9.2lE-D' 1.43E..(l3 DOE+OO 
V.-olt " /Outl:!oa.d Enainct 02 25. U2E+04 206= 3.93&02 351E.()3 4.05E-Ol 6.71E-D6 3.93E-03 9.07E-DS I.28E-03 7.06£-l()() 
V_It w/Outl)(N,m EnginoI 02 lOO 6.12E+03 I.66E-02 3.04£-02 2.1I 1E-04 1.13E-OI 4.73E-06 2. 74E"()3 1.731!-D' 1.03E-03 1.02E+Ol 
Sailboat AwciIWyOutboard l!n&in 02 " 6.9 1EtOl 2.11£-02 3.2'£-02 S. I7E-04 1.33£..01 3.71&06 2.19£-D3 U9E-04 1.3 1£-03 l.05E-O I 
Sailboot Awrilitry Outboard Engin 02 25 6.l9E+{)1 2.10E-02 4.29E-02 1.49E-03 1.99£-01 S.67E-D6 3.29E-03 1.J2E.04 1.31E-03 4.49£-D1 
S~ilboat 1uW1i1T}" OuIbo.Ird Engin 02 " 1.1 ' E.-+{)2 UOE..()2 3.05E-02 2.37E-O) 3.63E-Ol S.67E-06 3.29£-03 U8E-04 1.I2E-03 1.24£+00 
PenollJI W.ter Crall 02 "'" I.60Et07 1.6SE-04 2.90E-{14 3.49E-OS 6.31E"()) I.03E-07 5.78E...()5 \ .42Jl.D6 1.03E-DS 3.838+00 
VCIICIt wflnboard EngiDCI G4 2" 8.46EtO' 1.68£-03 5.19E"()2 2. 14E-03 3.39E-Dl 3.91R-06 3.24E-DS 6.98E-D' 9.5~E-OS U31!-tOO 
Vcueb ,,/Outboard EngillCl G4 lO U9E~04 3. 19~3 SA2E"()2 l.491!-O3 3.72E-ol 4.28E-06 3.'6E-05 1.6'£-04 \.81&04 1.348+00 
V_It wlSlcmdrive Ensillfll G4 2" 1.64E.f<l6 t.23E-03 3.84E-02 1.~5E-oJ 2.S1E-Dl 2 ...... 2.40E-OS U1£"()5 6.99E-05 4.09H-tOO 
Slilbollt Auxiliary.1nbo.llrd Engine G4 " 1.84£+02 3.21£-03 UIE-02 2.55.E-03 3.77E-Ol 6.30£..06 3.60£'()~ 2.93E-04 1.116&<>4 4. \OR-OI 
V_II ",/Inboard Jcl EngiIlQ G4 >0. 3. 1I1E-+{)~ I.OOE-03 3.09£.02 1.28E-03 2.01E"()l 2.3lE.{l6 1.93&-OS 3.IISE-OS S . 71E-O~ 6.'1£-+00 
VCQCI, ",/Inboard EngillCl 0 25. 9.07E1"04 2.36E-03 3.54E'()3 8.06£.{)3 4.28E"()l 4.82E-06 206B'()4 O.OOE+oo 2, 12E-04 4.99R+O(l 
Sailboat Awliliary Inbo.1rd p.nginc 0 " 1.2SE1-03 UOE-D3 1.96E..()3 4.45£-03 2,37E-Ol 3.06E-D6 1.11£-04 0,00£+00 1.1SE-04 5,nR-OI 



Table F.S-11 Construction Impact Summary 

1-hr N02 Max 

+ Background 
1-hour 
3-hour 

10 10
1 0.02 0.94 

(dayslyearr-
10ICombustion (hrs/day) 

0.93 Combustion (Ibslhr)h 
, /sec 

Dust (tons/year) 
Dust 
Dust 

N02w/ ARM 

on AI:::KMULJ Uzone limiting Method (ULM) keyword wi th all sources combined In one source group, 

312 312 312 
10 10 10 

12.93 10.93 0.02 
1.63E+OO 1.38E+OO 2.07E-03 1 
orst-case 12·month Conditions ,. I 

6.531 based on ARM Ratio of: 

uEven for construction projects taking less than 12-months or 7 days/wk, the hourly emissions for modeling are stii1 based on total tons (projects<12 months) or tons/year 
(projects>12months) divided by 365 days since all days in the met dataset (i.e. , all 12 months and all 365 days - i.e. , 7 days/week) are modeled. 



Table F.S-12 
Construction Personnel Craft by Month Estimates (months after Notice to Proceed) 

Mo nt h 1 2 3 4 S 6 7 8 91011 121314 

Carpe nter o o 8 81515222218188800 

Ce me nt Mason o 6 12 20 20 24 26 26 26 12 12 12 6 6 

Electricians o o o o 0 0 0 0 16 42 ~ 56 42 40 

Iro n Worker o o o 8 14 20 22 14 14 14 14 12 12 8 

labor 9 15 10 M % Y m 44 44 M % % H U 

Millwright o o o o 0 6 16 32 36 36 36 36 26 4 

Operator 18 20 15 15 1515 151566 1212 12 6 

Pipe fitte r o o o 00661238425252388 

Teamster 2 2 2 22 2222 2 2222 

Insulation Worker o o o 0000066 12121212 

Painter o o o 00000000668 

Sheet Metal o o o o 0 0 0 0 6 10 16 10 10 0 

Total Craft 29 43 47 77 112 144 159 167 212 222 268 264 202 112 

I\bove chart based on the construction of Plains End Facility wit h adjustments for Quail Brush si te specifics : 

134 average workforce over 16 months 
252 peak workforce at month 11 

1S 16 17 18 Total 

o o o o 142 

2 o o o 210 

1 2 3 2 2 273 

2 o o o 154 

9 o o o 487 

4 2 2 2 238 

2 2 o o 186 

6 2 2 2 266 

2 o o o 30 

8 2 o o 70 

8 2 2 2 34 

o 2 o o 54 

S5 15 8 8 2144 



APPENDIX F.6 

Evaluation of Best Available Control 
Technology 

Objectives of the QBPP Project 

QBPP will be a nominallOO-megawalt (MW) facili ty using 11 na tmal gas-fired reciprocating 
en gines (hereinafter referred to as the "Power Cycle Engines".) Q BP P is contracted under a 
20-year power purchase agreem ent (PPA) with the investor-owned utility San Diego Gas & 
Electric (SDG&E) in response to the utility' s 2009 Request for Offers (RFO). The RFO sough t 
several types of energy produc ts to support reliabili ty w ithin SDG&E's service territory, 
supply energy to bund led customers, meet Resource Ad equacy requirem ents and provide 
o ther portfolio need s . The requested energy products in the RFO induded p eaking facili ties 
(such as QBPP), demand-side management, and renewable resource generation, In 
p articular, the RFO sought projects that w ould be online no la ter than October 1, 2014, have 
an annual capacity of at least 30% and an availability of at least98%. The RFO also sp ecified 
that SDG&E was seeking flexible resources tha t would be capable of providing regulation 
during the morning and evening ramps and/ o r units that can be started and shutdown as 
needed . It also emphas ized the: importance of quick s tar t opera tions and black start 
capability. 

Q BPP is d esigned to specifically satisfy these needs and will provide SDG&E and the San 
Diego area for more peaking and load-shaping generation for both the shor t and long term. 
By necessity, peaking plants must be a ble to s tart quickly and adjust load levels easily, In 
p articular, SDG&E need s p eaking facilities to support ren ewable energy geneI'a tion, 
including generation from w ind, hydroelectriC, and solax facilities, that have v ariable 
o utputs, When the outp ut of the ren ewable resources d ecreases, Q BPP can be disp atched 
quickly. Conversely, when the output of renewable resources increases, QBPP can be 
ramped down quickly and still ope rate effiCiently w ith the lower load . The design of tlle 
project as consis ting of multiple Power Cycle Engines, as opposed to on e o r two combustion 
turbines, provides unique flexibility, w hile s till achieving higher efficiencies across the entire 
load range. QBPP can thus support fll1'ther integration of reIlewable .resources into 
SDG&E's genera tion po rtfoliO, and assist s tatew ide goals calling fo r increased reliance on 
renewable energy. 

Additionally, the d esign of QBPP w ill allow it prov ide several ancillary services necessary 
for reliabili ty of the grid op era ted by the Califo rnia Independent Syste m O perator (CAlSO) 
w ithin SDG&E's service territory. These services include: (1) regulation service (regulation 
up and regulation down) to allow the CAISO balancing authority a rea to meet reliability 
standards set by the North American Elechic Reliability Corpora tion (NERC) and the 
Western Electricity Coordina ting Council (WECq; (2) spinning and non-spinning reserves 
to help maintain contingency capacity and energy on the grid; and (3) voltage sup port to 
help maintain required voltage levels and reac tive margins 0 11 the grid w ithin NERC and 
WECC reliability s tandards. Prov ision of such services requires Q BPP to be under the direct 
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control of CAlSO's Automatic Generation Control system. The ability of QBPP to start 
quickly, operate efficiently across the entire load range, and provide such ancillary services 
wiU help improve system-wide reliabili ly witltin SDG&E's service territory. These features 
are all key elements to the Project's overall business objectives. 

When considering the project design and building into the RFO, the Applicant gave 
consideration to multiple other types of generation. However, all were ultimately rejected 
because they did not meet the RFO objectives of providing peaking and load-shaping 
generation to SDG&E and ancillary services to the grid within SDG&E's service territory 
and therefore would not meet the Project's goals. A discussion of the ra tionale for 
eliminating these altemative generation teclU1ologies is provided at Section 3.0 of the 
Application for Certification (AFC). 

Meaning of Best Available Control Technology (BACT) 

BACT Definition Per the San Diego APCD Rules and Regulations (Rule 20.1) 

"Best Available Control Tec1U1ology (BACT)" means and is applied as follows: 

(i) The lowest emitting of any of the following: 

(A) the most stringent emission limitation, or the most effective emission control device or 
conlTol technique, which has been proven in field application and which is cost-effective for 
such class or category of emission unit, unless tl'\e applicant demonstrates to the satisfaction of 
the Air Pollution Control Officer tl'\at such limitation, device or control technique is not 
technologically feasible, or 

(B) any emission control device, enusslOn limitation or control technique which has been 
demonslTated but not necessarily proven in field application and which is cost-effective for such 
class 01' category of emission unit, as determined by tl'\e Air Pollution Control Officer, unless the 
applicant demonstrates to the satisfaction of the Air Pollution Control Officer that such 
limitation, device or control technique is not technologically feasible, or 

(C) any coob.'ol equipment! process modifications, changes in raw material including alternate 
fuels, and substihltion of eqUipment or processes with any equipment or processes, or any 
combination of these, determined by the Air Pollution Control Officer on a case-by-case basis to 
be technologically feasible and cost-effective, including lTansfers of technology from another 
ca tegory of source, or 

(D) the most stringent emission limitation, or the most effective emission control device or 
control technique, contained in any State Implementation Plan (SIP) approved by the federal 
EPA for such emission unit category, unless the applicant demonstrates to the satisfaction of the 
Air Pollution Conh'ol Officer that such limitation or technique has not been proven in field 
application, that it is not technolOgically feasible or that it is not cost-effective for such class or 
category of emission unit. 

BAa is applied to new sources pel' Rule 20.2(d)(1)(i), as follows: Any new or modified 
emission unit which has any increase in its potential to emit pru·ticulate matter (PM10), oxides of 
nilTogen (NOx), volatile organic compounds (VOC) or oxides of sulfur (SOx) and which unit 
has a post-project potential to emit of 10 pounds per day or more of PM10, NOx, vae, or SOx 

2 



shall be equipped with Best Available Control Tedmology (BACT) for each such alI 
contaminant. 

BACT Definition per the PSD Regulations (40 CFR 52.21) 

Best available control teclmology means an emissions limi tation (including a visible emission 
standard) based on the maximum degree of reduction for each pollutant subject to regula tion 
under the Clean Air Act (CAA or Act) which would be emitted from any proposed major 
stationary source or major modification which the Administrator, on a case-by-case basis, 
taking into account energy, environmental, and economic impacts and other costs, determines is 
achievable fo r such SOUl'ce or modification through application of production processes or 
available methods, systems, and techniques, including fuel cleaning or treatment or innovative 
fuel combustion techniques fo r control of such pollutant. In no even t shall application of best 
available control technology result in emissions of any pollutant which would exceed the 
emissions allowed by any applicable standard under 40 CFR parts 60 and 61. If the 
Administrator determines that technological or economic limitations on the application of 
measurement methodology to a particular emissions unit would make the imposition of <'In 

emissions standard infeasible, a design, equipment, work practice, operational standard, or 
combination thereof, may be prescribed instead to satisfy the requirement fo r the application of 
best available conh·ol tec1mology. Such standard shall, to the degree possible, set forth the 
emissions reduction achievable by implementation of such design, equipment, work practice or 
operation, and shall provide for compliance by means which achieve equivalent results. 

BACT Analysis for Criteria Pollutants 

BACT for Power Cycle Engines - Normal Operations 

To evaluate BACT for the proposed Wartsila natural gas-fired lean bum, spark-ignited 
reciprocating internal combustion engi.nes (RICEs), the applicant applied the u.s. 
Enviromnental Protection Agency's (EPA) " top-down" method, w hich requires, as "Step 1", 
identification, for the proposed source and eadl pollutant subjec t to analYSiS, aU available 
control technologies. This may include inherentiy lower-emitting processes, practices or 
designs; add-on controls; and combinations of inherently lower-emi tting processes with add
on controls. "Step 2" of the top-d own method involves elimination of technically infeasible 
options. A control option will generally be considered technically feasible for tile proposed 
source if it eitiler h as been demonstrated and operated successfully on the same type of 
source or is both available and applicable to the source under review. "Step 3" involves 
ranking of all teclmically feasible control technologies that· were no t eliminated a t Step 2. At 
"Step 4", the applicant considers the relative economic, energy and environmental impacts of 
the available control technologies, either to affirm selection of the top control technology 
identifi.ed at Step 3 or to justify selection of a lower-ranked control technology. Finally, at 
"Step 5" of the analysis, tile most effective conu·ol op tion not elintinated a t Step 4 is selected 
as BACT for each particular pollutant and unil-under consideration . This selection of BACT 
must tilen be translated into an enforceable emissions limi ta tion by the permitting agency. 

As a starting point for consideration of BACT for criteria pollutants emitted by the proposed 
QBPP, the applicant reviewed sevel·al general references to identify guidelines for 
appropria te emissions limitations for this source category. TIle SDAPCD's " Best Available 
Control Ted1lloiogy (BACT) Guidelines" were tilen evaluated. For the purposes of 
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comparison to the District's guideline, select other permitting agencies' summaries of 
BACT determinations were reviewed. 

Step 1 - Identify BAc[ Teclm oIo&ies 

TIle primary refeJ:ence was the SOAPCD's BACT guidelines, while other references 
included other California Districts' guidelines for this somce category. Table F.6-1 
presents a summary of this initial review. 

Tabl~ ,F.&-l BAcr G uidelines (or S'pecified' Galiiornia ,Air: Districts 

District Units NOx CO voe sax P MIQ 

SDAPCDl g/hp-hr .07·.15 none .6-1.0 LSF .1 

rev 
BAAQMDI g/ hp-hr .07-.15 .1-.6 .15 LSF LSF 
SCAQMD3 g/hp-hr .15 .6 .15 LSF LSF 

SJVUAPCD3 g/hp-hr .1S .6 .15 LSF LSF 
Proposed glhp-hr .046 .055 .056 .009 .049 

20V34SG-
C2 Engines· 

"based on engine at full load rating (12874 HP) and Wartsila data per Table F.1-2 (Appendix F.l), firing nat 
gas. 

1 BACT IS specific for natural gas-bred, spark-lgOited, lean burn Internal combusl1on engines. 
2 BACT is specific fo r natural gas-fired, spark-ignited, lean bum internal combustion engines ,greater than 2,000 
hp. 
3 BAO' is general fo r na lural gas-fired, spark-ignited internal combustion engines, i.e., it is applicable to both lean
burn and rich burn engines. 
I.SF = low sulfur fuel (natural gas, propane, LNG, low sulfur fuel oil, etc.) 

The agenCies referenced in Table F.6-1, which have BACT determinations specific for 
lean-burn engines, have identified the fo llowing methods for reducing the criteria 
pollutant emiss ions include the fo llowing: 

Table F.6-2 Identified BA:CT Technologies 

Pollutant Technology 

NOx Lean burn, lea n burn w/3-way ca talyst, lean burn with SCR 

CO Lean burn, lean burn w/3-way catalyst, lean burn w ith ox idation catalyst 

voe Lean bum, lean burn w /3-way catalys t, lean bum with ox idation cata lyst 

SO, Clean fuel (natural gas, propane, LS fue l oil. etc) 

PMIO/PM2.5 Lean burn, Clean fuel (natura] gas, propane, LNG, LS fuel oil, etc), pev filter 

As a preliminary m atter, the Applicant also considered inherently lower polluting 
processes that might be available for the general source category of electric power 
generation. 1l1is consisted of evaluation of several alternative generating technologies, 
none of which could meet the project objectives. See Section 3.0 of the AFe for a more 
detailed discussion of this consideration of alternative technologies. The Applicant 
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considered both renewable energy technologies (hydroelectric processes, geothermal 
power processes, ocean wave energy processes, energy from biomass, solar energy, 
wind energy), and other fossil-fuel energy teclUlologies (conventional boiler and steam 
turbi.ne, conventional simple-cycle combustion turbine, conventional combined-cycle 
power plant, Kalina combined-cycle power plant, and advanced combustion turbine 
designs). In each case, however, these alternative generating technologies failed to meet 
fundamental project objectives and/ or were not technically feasible and were therefore 
eliminated from consideration for the reasons described below. Indeed, EPA guidance 
provides that BACT will not ordinarily be applied to require an applicant to redefine its 
proposed SOUIce, 

Alternahve Fuels 

Other fuels such as propane, LNG, and 15 fuel oils were eliminated from consideration 
because SDG&E's RFO specifically called for projects that would operate pursuant to a 
tolling agreement, i.e., projects that would utilize PUC-quality natural gas provided by 
SDG&E to generate electriCity. Accordingly, use of any o ther fuel would defeat a project 
objective. Moreover, PUC-grade natural gas is the best (cleanest) fuel dlOice with 
respect to all criteria pollutants under consideration. Thus, even if alternative fuel 
soW'ces were available, they would be ranked lower than the proposed use of PUC
grade natural gas. In addition, these other fuel sources would all be eliminated due to 
technical infeasibility for the Project. On-site propane storage would be impractical from 
the standpoint of tank number or tank sizes, safety and the constant need for deliveries, 
etc. LNG is not commercially available in the project region at this time. l.S fuel oil does 
not match the des ign of the proposed engines; nor would use of l.S fuel oil constitute a 
clean fuel choice. 

Alternative Generating Tecl1llologies - l~wewable EnergJj 

The Applicant considered renewable generating sources as an alternative to the proposed 
Project. The Applicant notes that both the California Energy COJrunission andSDG&E have 
aggressive goals and targets for increasing renewable generating capacity within San Diego 
County and the SDG&E service area. The Applicant believes that, due to their intermittent 
availability, there are no renewable energy projects th at would meet the need for new 
peaking capacity and ancillary services in the San Diego region in the near term. Indeed, a 
fundamental objective of QBPP is to provide dispatchable peaking and load-shaping power 
that will help facilitate integration of intermittent renewable generating sources, in 
particular, wind and solar resources, to the grid. The proposed QBPP, which will have a 10-
minute start-time from cold start, w ill be under the direct control of the CAISO's Automatic 
Generator Control system and can be flexibly dispatched to increase or decrease load, as 
load from intermittent renewable sources varies tlu-oughout the day , 111US, QBPP will 
provide critical grid support within SDG&E's service territory and assure system reliability 
as significant additional renewable generating sources are connected to the grid. TIle 
following summarizes select renewable generating technologies that were elimina ted as 
alternatives for the Project. 
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Hydroelectric Processes 

A new hydroelectric project would require a flowing river or a series of reservoirs that could 
store water for a pumped storage project, requiring a large quantity of water. No rivers are 
located in the vicinity of the Project .. and the use of pumped storage would require a much 
larger site area and result in a significantly larger environmental footprint than the Project. It is 
highly unlikely that this technology could be implemented within 3 to 5 years from the date of 
the RFO and online by 2014. Therefore, the hydroelectric option is not feasible and was 
eliminated from consideration . 

Geotllernml Power Processes 

Geothermal power plants use steam hlrbine facili ties, for which the heat is generated by the 
high temperahne and pressure geothermal fluids that are pumped from deep underground. 
Geothermal development is not viable at the Project location because suitable thermal vents and 
strata are not present. Therefore, geoU1ermal power processes are not feasible. Moreover, 
geothermal power plants typically provide baseload power and do not have the fast-ramping 
flexibly that could provide peaking and load-shaping power to the grid, to help integrate 
intermittent renewables. Thus, geothermal generation would not meet the Project's objectives 
and was eliminated. 

Oce(J1l Wave Ellergtj Processes 

Wave energy is generated by the influence of wind on the ocean surface. At the present time 
very few of these devices have been tested at full-scale and even fewer devices are ready for 
early adoption in commercial development projects. Therefore, this technology is not 
commercially available and cannot be considered technically feasible at this time. Additionally, 
the Project site is not located near enough the ocean to make ocean wave energy processes 
feasible. 

Energy from Biom(Jss 

Energy production from a biomass power plant may come from the direct combustion of the 
biomass materials or from the conversion of the biomass into another fuel (such as alcohol or 
methane) and subsequent combustion of Ulat fuel. The combustion process IS used to hea t steam 
boilers to generate steam for a steam turbine. Large quantities of the biomass "fuel" are not 
generated in the vicinity of the Project site and would need to be trucked to the site. The storage 
and handling of the biomass would require additional space, and the power plant footprint 
would be larger than that for the proposed Project. Additionally, altllough classified as 
renewable, the emissions of criteria pollutants from a biomass power plant are, in many cases, 
significantly greater than the emissions from the proposed Power Cycle Engines burning PUC
grade natural gas. Moreover, as previously noted, the Project objectives include utiliza tion of 
natural gas provided to the Project by SDG&E pursuant to a tolling agreement. 111US, 
construction of a biomass power plant instead of the proposed gas-fired reciprocating engines 
would defeat a Project objective. For all U1ese reasons, although this technology is considered to 
be commercially available, it is not a feasible technology for U1e proposed Project and was 
eliminated h'om consideration . 
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Solnr Energtj 

Most of these technologies collect solar radiation, heat water to create steam, and use the steam 
to power a steam turbine/generator. Photovoltaic technologies convert the sunlight directly 
into electricity. In both cases, power is only available while the sun shines so the units do not 
supply power that can be cycled up or down to follow demand_ as a peaking power plant is 
designed to operate. ll1Us, solar energy fails to meet project needs fo r peaking, load-shaping 
generation, which, by definition, is intended to balance integration of intermittent renewable 
sources such as solar to the grid. Additionally, the acreage required per MW generated is high, 
and not enough land is available at the Project site to deliver sufficient energy to meet project 
needs. Because a solar project would be inconsistent with the fundamental objective of 
providing firming and shaping power intended to balance variable renewable genera ting 
sources (such as solar), solar generation technology is not an alternative to the Project and was 
eliminated from consideration . 

Wind Eltergtj 

Based on current technology, the production of 100 MW of electrical power would potentially 
require between 25 and 30 wind turbines, spaced out along available ridge lines. The project site 
is not suitable for wind energy development and therefore such technology is not feasible. 
Additionally, wind power does not meet the peaking power plant operational needs and is 
fundamentally inconsistent with the project objective of providing peaking, load-shaping 
generation that can be flexibly and efficiently dispatched to assure reliability and -grid stability 
as intermittent renewable sources such as wind are increasingly integrated to the grid. Thus, a 
wind project fails to meet a fundamental project objective and cannot be considered a feasible 
alternative for the project. 

Nuclenr Power Tec1mologtj 

Nuclear power alterna tives are not considered as a feasible alternative for the QBPP project and 
are not discussed further in this evaluation. The Applicant is unaware of any application of 
nuclear generating technology to meet peak and load-shaping demand. Additionally, given the 
permitting and regulatory constraints and barriers that would likely be faced by construction of 
a new nuclear generating facility in California (or elsewhere, for that matter), it is entirely 
unreasonable to anticipate that a new nuclear power plant could be constructed to meet 
demand within SDG&E's service area by October 2014. Thus, the technology would fail to meet 
fundamental project objectives and was rejected from consideration. 

Allemanve Fossil-Fuel Genemting TecllJlologies 

The Applicant also evaluated several alternative fossil-fueled generating tedmo!ogies that have 
been used to produce both peaking and base-load power in and out of California, i.e., boilers, 
simple cycle combustion turbines, and combined-cycle turbines. These alternative generating 
technologies were rejected for failing to achieve fund.amental project objectives. In generaL 
these technologies are commercially available. However, because of their relatively low 
efficiency at low load, low hlrn-down ratios and difficulty achieving fast-start times, these 
traditional systems would fail to meet critical Project objectives. 
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COllveutionnl Boiler and Steam Turbine 

Conventional boiler and steam turbine technology generates high pressure steam by burning 
natural gas in the furnace of a conventional boiler. This technology is well established and has 
been used in countless power plants worldwide. Typical thermal efficiencies of up to 
approximately 36 percent can be achieved by Boiler/Stearn Turbine plants when utilizing 
natural gas. However, this technology is best suited for continuously operating power plants, 
due to the need to maintain the steam pressure in the boiler. 

The conventional boiler and steam turbine technology does not meet project needs because of 
its inability to quickly ramp up to meet demand as needed to meet SDG&E's dispatch pattern, 
and its resulting lower overall efficiency due to the need to maintain high readiness for peaker 
operation (i.e ., with frequent start-stop cycles). QBPP is designed to have a lO-minute cold-start 
to full capacity and as many as four start-up events per day. Thus, a conventional boiler/steam 
hlrbine design would be poorly suited to the Project. Addi tionally, this technology, although 
proven reliable and commerCially available, would involve considerably greater water 
consumption and waste generation and would also requi.re significantly greater space. For 
these reasons, use of a conventional boiler and steam turbine is inappropriate and was rejected 
from consideration for the Project. 

Simple-Cycle Combustion Tmbine 

Simple-cycle combustion turbines are able to achieve thermal efficiencies up to approximately 
38 percent. These systems are capable of rapidly reaching their operating peak, which makes 
them suitable for use in peaking power production. However, gas turbines are designed and 
built in fixed sizes (capaci ties) and are most efficient when they are operated at or near their 
design load capacity, i.e., the efficiency of the system decreases as a turbine is operated at 
reduced load. For a 100-MW project, either one (LMSI00) or two (LM6000) turbines would be 
need,ed. Because simple-cycle gas turbines typically have a Limited turn-down ratio, use of only 
one or two gas turbines would not provide the same flexibility that will be afforded by use of 
multiple reciprocating engines, as proposed for QBPP. Nor would use of simple-cycle turbine 
afford the same degree of efficiency in genera tion across the entire load range, as will the 
proposed QBPP. In addition, simple-cycle turbines generally operate at a higher heat rate than 
the proposed reciprocating engines and could therefore resul t in increased emissions of bo th 
GHGs and criteria pollutants per MWh-generated. A simple cycle turbine-generator could also 
result in increased water usage for water injection for emissions control and increased land 
requirements. For these reasons, simple-cycle combustion turbine teclmology was rejected as 
an alternative to the proposed QBPP. 

Call/billed-Cycle Power Plant 

A combined-cycle power plant integrates combustion htrbines (equivalent to the simple-cycle 
combustion turbine-generator) and steam turbines to improve the overall power plant 
efficiency, relative to a simple-cycle plant, by captuJ"ing and utilizing waste heat from the 
combustion turbines to generate additional power in the stearn turbine. The combustion 
turbine's hot exhaust is passed through a heat recovery steam generator (HRSG) to create high 
pressure steam which is then used to drive a steam turbine-generator. This technology is able to 
achieve high thermal efficiencies, typically in the 50 to 60 percent under a steady-state 
operation. The high efficiency resulting from the additional heat recovery and power 
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generation systems is achieved when these systems are at their normal operating temperatures 
and pressures. Thus, a combined-cycle power plant is more appropriate fo r intermediate to 
baseload power plants and is not an appropriate choice for a peaking plant. EPA guidance and 
case law confirms that the intended function of an electric generating unit as a baseload or 
peaking plant may be considered as part of the fundamental business purpose of a proposed 
source, i.e., permitting agencies should not require an applicant to build a combined-cycle 
power plant when they have proposed a simple-cycle facility instead. 

While turbine vendors have developed fas t-start teclmo!ogy, such technology is currently only 
ava ilable fo r larger "frame" htrbines, which are much larger than the proposed QBPP. 
Operation of a larger capaci ly turbine a t only a fraction of its capacity to meet the demand of a 
l OO-MW plant would likely reduce the overall efficiency of the combined-cycle plant, such that 
it would be inferior to, or no better than, that of the proposed reciproca ting engines. Further, 
although once-through steam generators (OTSG) could be used in place of conventional HSRG 
technology, affording faster start-up times than a conventional combined-cycle plant, the steam 
cycle would still need to be warmed to generate any efficiency gain, relative to a Simple-cycle 
operation. For a plant such as QBPP that is intended for peaking/firming and shaping power 
with multiple daily startups, use of an OTSG would therefore likely provide little to no 
effiCiency gain. Further, to assure that the facility's capacity was available to quickly be brought 
online, the fac ility would need to maintain the steam cycle in some standby- or partial load
mode when not dispatched, which would be neither practical nor economical for a project 
intended to operate no more than 4,000 hours per year. Additionally f combined-cycle power 
plants require the use of very high quality water and involve much greater water consumption 
if cooling towers are used for cooling; if air cooled, the project would require considerably 
grea ter space for an air cooled condenser, which would also consume Significant auxiliary load, 
reducing the plant's overall efficiency and therefore erasing some of the gains attributable to the 
steam cycle. For these reasons, a combined-cycle power plant is not an appropriate choice for a 
project intended to proVide peaking and load-shaping power to the grid. Accordingly, 
combined-cycle technology was eliminated as a feasible alternative for the Project. 

Step 2 - Eliminate Technologically Infeas ible Options 

Alterrlntive Control Technologies 

SCONOX, a new cataly tic reduction tech nology, was not listed by any agency as a viable 
control technology for LB-RICEs, and was eliminated as BACI' technology for the 
proposed power cycle engines Simply based on the fact tha t no applications o f the 
technology could be found or confirmed for any internal combustion engine, regardless 
of size or duty category. 

The Applicant could not identify a manufachtrer of Standard 3-Way Catalysts (NSCR) 
which could provide NSCR for engines with the exhaust flow of the Wartsila engines. 
Thus, this technology, while commercially available, is not applicable to the Project and 
w as eliminated from consideration. Additionally, the Applicant concluded that, even if 
NSCR were both an available and applicable teclmology, it would be less effective than 
the proposed BACI' technologies of SCR for NOx and an oxidation catalyst for CO. This 
was based upon a technical analysis tha t indicated that NSCR is not an effective or 
recommended control for the facility " lean-bum" power cycle en gines. Attachment F.6-
1 presents a sununary discussion of this analYSis, supporting the conclusion that 3-way 
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catalysts (NSCR) are not an effec tive control technology for large lean-burn en gines 
firing natural gas, due in part to thermal, chemical and/or mechanical deactivation of 
the catalysts. 

Step 3 - Rank Remaining BAa Technologies 

Table F.6-3 ranks the remaining BACT technologies in order of control efficiency. 

Ta61e F.6-3 BACT Technology Ranking in Order of Control Effic-iency 

Pollutant Technology 

NO, (1) Lean burn with SCR 

(2) Lean burn 

CO (1) Lean burn with oxidation catalyst 

(2) Lean burn 

VOC (1 ) Lean burn with oxidation catalys t 

(2) Lean burn 

S0, (1) Clean Fuel - natural gas 

PM10/PM2.5 (1 ) Clean Fuel - natural gas 

All Pollutants (1) Good combustion practices (GCP) 

Step 4 - Evaluate the Most Effective Controls 

For each pollutant, QBPP has selected the highest rank control technology listed in Table 
F.6-3 as the appropriate controls for the proposed Wartsila 20V34SG engines. The Applicant 
is not aware of any other identified control technologies that could be applied to the proposed 
engines. Nor is the Applicant aware of any energy, environmental, or economic impacts 
associated with use of the selected technologies that would warrant their elimination ITom the 
BAG analysis. In light of this and because the Applicant has selected the most stringent control 
technology available for each pollutant, a more detailed assessment of the economic, energy and 
environmental impacts is not included here. Screening level control cost-effectiveness estimates 
for NOx and CO are presented in Attachment F.6-2. 

Step 5 - Select BACT for Power Cycle Engines 

As suggested above, BACT is determined to be the most effective control technology that is 
not eliminated from consideration due to infeaSibility (at Step 2) or unacceptable energy, 
environmental, or cos t impacts (at Step 4). 

Table F.6-4 presents the Applicant's proposed BAcr technologies and numeric emissions 
limits based u pon the chosen BACT technologies for the power cycle engines. 

~abJe F.6-4 Proposed BACT Numeric limission"s I::imits (Steady-state Operations, 100% boad, per 
Engine) 

Pollutant BACT T echnology BACT Emissions Limit 

NO, Lean burn with SCR and GCP 1.317 Ibs/ hour 

CO Lean burn with oxidation catalyst and 1.5641bs/hour 
GCP 



voe Lean burn with oxidation catalyst and 1.584Ibs/hour 
CCP 

SO, Clean Fuel - natural gas and GCP 0.256 !bs/ hour (Fuel S <- 0.25 gf 
Sjl00sd) 

PMIOjPM2.5 Clean Fuel - natural gas, pev filter 1.379 Ibs/ hour (Fuel S <= 0.25 gf 
a"nd GCP S/l00sd) 

Opacity All of the above. <"'10 % / 0.5 Ringelmann 

Ammonia Use of Urea* 1.08lbs/ hr (10 ppmvd @15 %02)* 
Slip" 

BACT limits in units of Ibs/hour apply over all engine operaLiolllllload ranges. 

GCP" good combustion prilctices 

SOx BACT limit in Ibs/hr includes the contribution from lube oil consumption . 

"'Ammonia is not a BACT pollutant u.nder either federaL PSD or SOAPeD regulations, bUl is induded here 
to assure no unacceptable environmental impacts associated with selection of SCR as BACT for NOx. 

The Applican t is proposing the following BAIT technologies for the power cycle 
engines as foUows: 

• NOx - Lean burn engine technology with SCR 

• CO - Lean burn engine technology with Oxidation Catalyst 

• VOC - Lean burn engine technology with Oxidation Catalyst 

• SOx - Clean fuel, use of natural gas with sulfur content less than or equal to 0.25 
gr S/lOOsci. 

• PM10/PM2.s - Lean burn engine technology with use of natural gas w ith sulfur 
content less than or equal to 0.25 gr S/lOOscf. 

• Opacity -less than or equal to 10% or 0.5 Ringelrnann 

• Good combustion practices (GCP) 

Based on the Applicant's BACT review of available technologies and data, the combination 
of the above technologies also represents T-BACT for the Wartsila engines. 

Surrunary of Other BACT Data 

Tables F.6-S and F.6-7 present a swnmary of a recent review of other BACT-related 
decisions. Table F.6-5 presents information from the South Coast Air Quality 
Management District (SCAQMD) and includes the b roader category of gas-fired, spark
ignited engines, i.e ., both rich-burn and lean-burn. 

TableF.6-5 SCAQMD Recent/BACT Decisions (Achieved in Practice) for Spark-Ignited Gas Fired [G 

Engine HP/Controls NOx CO voe Pl\flOjSOx 

750 w /3 way catalyst + AFRC 0.15 g/bhp-hr 0.6 g/ bhp-hr 0.15 g/bhp-hr Natural gas 

1334 w/3 -way catalyst +AFRC 1.5 g/bhp-hr 2.0 g/ bhp-hr 1.5 g/ bhp-hr Natural gas 

93 w/3 way catalyst +AFRC 0.15 g/ bhp-hr 0.6 g/ bhp-hr 0.15 g/ bhp-hr Natural gas 
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\fable F.6-5 SCA:~MD Recent BAm De<'isions (A<!hieved in Pradic~) for Spark-_Ignited Gas Fired Ie 

171 w/3 way cata lyst+AFRC 0.15 g/bhp-hr 0.6 g/bhp-hr 0.15 g/bhp-hr Natu ral gas 

1408 lean burn + AFRC2 0.6 g/ bhp-hr 2.5g/bhp-hr 0.8 g/bhp-hr No BACT limits 

1850 no contro13 0.6 g/bhp-hr 2.5 g/bhp-hr 0.8 g/bhp-hr No BACT limits 

4321 no controls4 0.53 g-bhp-hr - 0.216 g/bhp-hr Natural gas 

3870 lean burn SCR5 9 ppmv 56 ppmv 25 ppmv 
PM10: 

0.02 g/ bhp-hr 

1 This compilation presents both rich and lean bum BAcr determinations. AFRC is defined as air-to-fuel 
ratio controller. SCR is defined as selective catalytic reduction. 
2$ource is fired with digester gas and natural gas as an alternative fuel. 
3Source is fired with landfill gas fuel. turbocharged with AFRC. 
4Source is a facility loca ted in Sa n ta Ba rbara. PM10 BACT at 0.66 g/bhp-hr 
SSource is a facility (NED Landfill) located in Red Bluff, CA, Tehama County APCD. 

The US EPA RACT-BACT-LAER Clearinghouse (RBLC) was also consulted to review 
recent US EPA BACT decisions for large gas fired IC engines wi th size ratings at leas t 
1,000 bhp (or approximately 745 kW) or greater. These recent BACT d ecisions are 
summarized in Table F.6-6. Emission levels are presented in g/bhp-hr units, unless 
otherwise noted. See Table F.6-13 for a comprehensive listing of search results. In all 
cases, the proposed BACT limits for QBPP (see Table F.6-1) are more stringen t, confirming 
the appropriateness of these BACT limits for the Project. 

Table F.6-6 Large Gas$ired Ie EnginesRBLC BACI' Deten;ninatioJls ~atural Gas) 2001 -2011 

Unit Size Control 

RBLCJD BHP Type NOx, glbhp-hr CO, !ihhp-m VOC, libhp-hr 

AL0189 4000 Lean Bum 2.2 2.68 1.52 

AZ0047 6MW Not· specifi ed 1.5 2.3 -
(7895 BHP) 

CA1068 3870 Lean Burn 9 ppmv 56 ppmv 25 ppmv 

CO 00581 1775 Lean Burn 0.8 0.21 0.3 

GA 0104 4730 Lea n Burn 0.7 0.18 0.3 

lA 0077 4735 Ca taly tic Oxidizer 1.0 0.18 0.68 

IL 0083 4000 Clean Burn 2 2.2 0.43 

LA 0141 1478 Not specified - 3.0 0.50 

MS0056 4730 Lea n Burn 0.7 - -

OK 0109 2200 Lean Burn 2 - -

PA 0201 800 Clean Bum 3 - -

PA 02091 1088 Lean Bum 15 - -

PA0230 1665 Not specified 0.7 - 0.9 

12 



Table F.6-6 I:.arge Gas'Iiired IG Engines R:Bl!.C BAC'P E>eterminations(Natural Gas) 2()(J1,~2011 

TX 0364 2400 Not specified -

TX0364 310S Not specified 3.2/2/03 

TX 0408 SOO Not specified 2.0 

WA 0289 1448 Not specified 10 

WV 0019 
4640 Lean Burn 2 +0020 

WYOO6Q 1252 NSCR and AFRC 1.1 

1 Draft status as presented in the RBLe. 
20ther permit limit; limit is not specified as BACT as presented in the RBLe. 
3 Hourly/ annual limit as presented for this source in the RBLe. 

Enforceability of BACT 

1.2 

4.82 

3.0 

-

2.1 

1.6 

1.22 

1.6' 

1.2 

-

0.7' 

-

Pursuant to the NSR/PSD Workbook (10/90, Olapter B, Section V) the following guidance is 
provided regarding the establishment and enforceability of BACT emissions limits. 

"TI1e emissions limits must be included in the proposed permit submitted for 
public comment, as well as the final pennit BACT emission limits or conditions 
must be met on a continual basis at all levels of operation (e.g., limits written in 
pounds/MM'Btu or percent reduction adlieved), demonstrate protection of short 
term ambient standards (limits written in pounds/hour) and be enforceable as a 
practical manner (contain appropriate averaging times, compliance verification 
procedures and record keeping requirements). Consequently, the permit must 

• "Be able to show compliance or noncompliance (ie., through mOnitoring 
times of operation, fuel input, or other indices of operating conditions and 
practices), and, 

• "Specify a reasonable compliance averaging time consistent with 
established reference methods, contain reference methods for compliance, 
and provide for adequate reporting and record keeping so that the 
permitting agency can determine the compliance status of tl1e source." 

Furthermore, in Sections B.IV.C and B.N.C.l which discuss the ranking of tedmical feasibility to 
establish a conh'ol hierarchy and the choice of Wlits of emissions performance to compare levels 
amongst control options, tl1e use of appropriate units such as Ibs/ gallon, lbs/hr, Ibs/ ton, 
lbs/MMBtu, lbs/kWh, etc., are presented as examples of BACT units for such analyses. 

'The Applicant has chosen to set the appropriate BACT limits in terms of lbs/hour, which will 
assure compliance with BACT across the entire range of operational loads for the proposed 
Wartsila engines. The applicant also notes tlmt these limits are readily enforceable through the 
use of periodic soW'ce testing, and CEMs/PEMs to monitor, calculate, report, and record the 
necessary data to show compliance with the established BAcr limits. In addition, the applicant 
notes that BACT emissions rate " units" vary w idely as presented in tl1e EPA RBLC 
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Oearinghouse listings, as well as in numerous California air disbict BACr guidance and listing 
docwnents. (See Table F.6-13, RBLC Seard1 Results.) 

Compliance monitoring and reporting is proposed as follows (for each stack): 

• For NOx, th.e use of a certified CEM system per 40 CFR 60 coupled w ith a DAHS capable 
of analyzing and presenting the data in terms of lbs/hr. NOx CEMS will a lso be required 
at the inlet to the SCR to satisfy the ammonia slip compliance verification as noted below. 

• For CO, the use of a certified CEM system per 40 CPR 60 coupled with a DAHS capable 
of analyzing and presentin g the data in terms of lbs/hr. 

• For 02, the use of a certified CEM system per 40 CFR 60 capable of analyzing stack gas 
02 data and transfer of the data to the CEMs DAHS for compliance reporting. 

• For SOx, periodic analysis of natural gas samples, monitoring of fuel use via certified fuel 
meters, and a DAHS capable of calculating and reporting SOx emissions in units of 
lbs/hr. 

• For PMlO and PM2.5, periodic (annual) source testing of the engine stacks. This testing 
may be accomplished on all the engines or a su bset of the engines at the discretion of 
SOAPeD. 

• For ammonia, periodic (annual) sow"Ce testing of the engine stacks. This testing may be 
accomplished on all the engines or a subset of the engines at the discretion of SDAPCD. 
Monitoring of tuea injection rates, coupled with parametric monitoring of specific process 
variables will be used to establish an enforceable relationship to track and report 
ammonia "slip" emissions .. Ammonia is not subject to BACT under either federal PSD or 
SDAPCD regulations. Nevertheless, an appropriate limit on anunonia slip is included 
here to assure no wlacceptable environmental impacts associated with selection of SCR as 
the BACT selection for NOx. 

BACT for Power Cycle Engines - Startup and Shutdown Periods 

The emissions controls for the project - SCR and an oxidation catalyst - cannot be operated 
or only provide limited control during periods of start-up and shutdown. In the case of 
SCR, the Applicant will not be able to commence urea injection until the catalyst has reaclled 
adequate tempera hue. nlis top-down BACT analysis will consider the following 
technologies for startup and shu tdown. 

Best Operating Practices 

The Applicant is proposing best operating practices to minimize the duration of startup and 
shutdown events and thereby reduce the resulting emissions. These best operating practices 
include the following: 

• During a startup, bring the engines to the minimum load needed to achieve 
compliance w ith the applicable NOx and CO limits as quickly as p ossible, consistent 
with the equipment manufacturers' recommendations and safe operating practices; 

• During a startup, initiate urea injection to the SCR as soon as the SCR catalyst 
temperature has reached its minimum operating temperature; 
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• During shutdown, once the engines readl_ a load that is lower than the minimum 
load necessary to maintain compliance w ith the NOx and CO emissions limits, 
reduce the engine load to zero as quickly as possible, consistent w ith the equipment 
manufacturers' recommendations and safe operating practices; and 

• During shutdown, maintain urea injection to the SCR as long as the SCR catalyst 
temperature remains above its minimum operating temperature. 

Quick-Start Design a/Power Cycle Engines 

As discussed previously, a critical Project objective is assuring fast stal·t-up times. The 
proposed Power Cycle Engines were specifically chosen because they w ill provide the 
fastest sw·t-capability avaifable. QBPP is designed for fast start-up and shutdown; the 
engines are guaranteed to ramp from cold start to maximum capacity in only 10 minutes. 
TIley are also guaranteed to ramp-down from maximum capacity to shutdown within 10 
minutes. 

The Applicant is W1aware of any additional technologies that could be used to further 
shorten the duration of starhtp or shutdown. llms, for purposes of the BAc[ analysis, the 
tv..a technologies identified as both available and applicable to the Project are best operating 
practices and the proposed Power Cycle Engines. 

Both of these teclmologies - best operating practices and the 10-minute start-up guaranteed 
for the Power Cycle Engines - are being proposed for the Project Because the Applicant is 
selecting all available control technologies identified, no further analysis of the technologies' 
relative energy, environmental or economic impacts is provid ed h ere . Moreover, the 
Applican t is tmaware of any su ch impacts. Accordingly, both technologies are retained at 
Step 4 of the BACT analysis and will be selected as BACT at Step 5. 

The Applicant is proposing th e numerical mass emissions limits and event lime limits as stated 
in AFe Section 4.7, Table 4.7-8 as appropriate BACT limits, to assure the enforceability of this 
BACT determination. These mass emissions li.mits and time limits were provided by the 
equipment vendor and will be achieved through use of best operational practices. 

BACT for Emergen cy Diesel Compression Ignition Engine 

The proposed diesel engine (fire pump) will comply with the EPA Tier III standards (at a 
minimum) as applicable based upon engine size and yea r of manufacture. This engine will be 
fired on California certified low sulfur diesel fuel . Due to the low use rates of this device no 
other controls were considered for application as BACT on these engines. Pursuant to SOAPeD 
Rule 20.2 (d)(l)(i), the fire pump is exempt from the district BACT determination process due to 
emissions (potential and actual) of the affected BACT pollutants being below 10 Ibs/ day. The 
fire pump engine will nevertheless be subject to BACT pursuant to the federal PSD permit, 
which does not afford any de minimis exemption for major stationary sources. Use of Tier III fire 
pump engine will meet BACT for all criteria pollutants. 

BACT for Cooling Towers 

There are no proposals fo r cooling towers at the QBPP site. The cooling system employed will 
be a dosed loop fan-cooled "radiator" type system, with no emissions. 

BACT for Fuel Gas and Warm Start Heaters 

The proposed fuel gas and warm start heaters (rated at 4 MMBtu/hr each) will be equipped 
with low NOx burners, will fire only PUC grade natural gas, and will utilize good combustion 
practices. This is considered BACT for these small heaters. Pursuant to SDAPCD Rule 20.2 
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(d)(l )(i), the fuel gas and warm start heaters are exempt from the district BACT determination 
process due to emissions (potential and actual) of the affected BACT pollutants being below 10 
Ibs/day. Although these units are also exempt from the APCD permi tting requiremen ts, they 
will be subject to BACT pursuant to the federal PSD permitting program, which does not 
provide for any de mini/llis exemption. As noted, utilization of good combustion practices and 
PUC-grade natural gas will meet BACT for all PSD pollutants fo r the fuel gas and warm start 
heaters. 

BACT Analysis for Greenhouse Gases 

This section presents the BACT analysis for GHGs for the Wartsila power cycle engines, the 
emergency fire pump engine, fuel gas and warm start heaters, and electrical breakers. 

Introduction 

In November of 2010, EPA issued guidance to assist permi t writers and permit applicants in 
addressi.ng the prevention of significant deterioration (PSD) and Title V permitting 
requirements for greenhouse gases (GHGs) tha t began to apply on January 2, 2011. The 
guidance document: (1) describes, in general terms and through examples, the requirements of 
the PSD and Title V permit regulations; (2) reiterates and emphasizes relevant past EPA 
guidance on the PSD and Ti.tle V review processes for other regulated air pollutants; and (3) 
provides additional recommendations and sugges ted metllods for meeting the permitting 
requirements for GHGs, which are illuslTated in many cases by examples. EPA believed this 
guidance was necessary to respond to inquiries from permitting authorities and other 
stakeholders regarding how these permitting programs will apply to GHG emissions. The 
guidance was finalized in March of 201 1.1 

New major stationary SOlUces and major modifications at existing major stationary sources are 
required by the Oean Air Act (CAA or Act) to, among other thi.ngs, obtain an air pollution 
permit before commencing construc tion. This permitting process for major stationary sow-ces is 
called new source review (NSR) and is required whether the major source or major modification 
is plaruled for an area w here the na tional ambient air quality standards (NAAQS) are exceeded 
(nonattainment areas) or an area where the NAAQS have not been exceeded (attaimnent and 
unclassifiable areas). In general, permits for sources in attainment or unclassifiable areas are 
referred to as prevention of significant deterioration (PSD) permits, while permits for major 
sources emi tting nonattainment pollutants in major amounts and located in nonattainment 
areas are referred to as nonattainment NSR (NNSR) permits. The entire preconstruction 
permitting progTam, including both the PSD and NNSR permitting programs, is referred to as 
the NSR program. Because EPA has not established a NAAQS for GHGs, the nonattainment 
component of the NSR p rogram does not apply. Thus, the NSR portions of the EPA guidance 
focus on the PSD requirements that apply once GHGs become a regulated NSR pollutant. 

Over the past several years, EPA has taken several actions regarding GHGs under the CAA. The 
result of tllese EPA actions, explained in more detail below, is that certain PSD permits and 
certai.n Title V permits issued on or after January 2, 2011, must address emissions of GHGs. 
These actions included new rules that established a common sense approach to phase in 

1 See PSD and Title V Permitting Guidance for Greenhouse Gases, U.s. EPA, Office of Air Quality 
Planning and Standards, March 2011. 
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permitting requirements for greenhouse gas (GHG) enuSSlons from stationary sources, 
beginning with large industrial sources that are already subject to PSD and Title V permitting 
requirements. On December 15, 2009, EPA found that elevated atmospheric concentrations of 
six well mixed GHGs, taken in combination, endanger both public health and welfare, i.e., "the 
endangerment finding". 

For stationary sources, on March 29, 2010, EPA made a final decision to continue applying (with 
one refinement) the Agency's eXisting interpretation regarding when a pollutant becomes 
"subject to regulation" under the Act, and thus covered under the PSD and Title V permitting 
programs applicable to such sources. EPA published notice of this decision on April 2, 2010. 
Under EPA's final interpretation, a pollutant becomes "subject to regulation" on the date that a 
requirement in the CAA or a rule adopted by EPA under the Act to actually control emissions 
of that pollutant "takes effect" or becomes applicable to the regulated activity (rather than upon 
promulgation or the legal effective date of the rule containing such a requirement). Thus, under 
EPA's interpretation of the Act and applicable rules, construction permits issued under the PSD 
program on or after January 2, 2011, must contain conditions addressing GHG emissions. 

On June 3,2010, EPA issued a final rule that "tailors" the applicability provisions of the PSD 
and Title V programs to enable EPA and states to phase in permitting requirements for GHGs in 
a common sense manner ("Tailoring Rule"). The Tailoring Rule focuses on first applying the 
CAA permitting requirements for GHG emissions to the largest sources with the most CAA 
permitting experience. Under the Tailoring Rule, facilities responsible for nearly 70 percent of 
the national GHG emissions from stationary sources are subject to permitting requirements 
beginning in 2011, including the nation's largest GHG emitters. i.e., power plants, refineries, 
and cement production facilities . Emissions from small farms, d1Urches, restaurants, and small 
commercial facilities are examples of source types that are not tikely to be covered by these 
programs under the Tailoring Rule. The rule then expands to cover the largest sources of GHGs 
that may not have been previously covered by the CAA for other pollutants. 

As discussed below, under the Tailoring Rule, application of PSD to GHGs will be implemented 
in multiple steps, which we refer to in this document as "Tailoring Rule Steps" to avoid 
confusion with the five steps for implementing the "top down" best available control 
technology (BACT) analysis and the MO steps of the applicability procedures for modifications. 

The first Tailoring Rule step begins on January 2, 2011, and ends on June 30, 2011, and this step 
covers what EPA has called "anyway sources" and "anyway modifications" that would be 
subject to PSD "anyway" based on emissions of pollutants other than GHGs. The second step 
begins on July 1, 2011, and continues thereafter to cover both anyway sources and certain other 
large emitters of GHGs. EPA has committed to completing another rulemaking no later than 
July 1, 2012, to solicit comments on whether to take a third step of tlle implementation process 
to apply the PSD permitting programs to additional sources. EPA has also committed to 
undertaking another rulemaking after 2012. Sources subject to the permitting programs under 
the first two steps will remain subject to these programs through any future steps. Future steps 
are not discussed in the March 2011 guidance document, given that the outcomes of those 
rulemaking efforts are not yet known. Under the Tailoring Rule, in no event are sources with a 
potential to emit (PTE) less than 50,000 TPY of C02 equivalent (C02e) subject to PSD or Title V 
permitting for GHG emissions before 2016. 
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EPA Regional Offices have been advised that they should apply the policies and practices 
reflected in the guidance document when issuing permits under the federal PSD and Title V 
permitting programs, unless the facts and the record in an individual case demonstrate grounds 
to approach the subjects discussed in a different manner. State, local and tribal permitting 
authorities that issue permits under a delegation of federal authority from EPA Regional Offices 
are also advised to follow the guidance document. EPA has also recommended that permitting 
authorities with approved PSD or Title V permit programs apply the guidance reflected in the 
document, but these permitting authorities have the discretion to apply alternative approaches 
that comply with state and/or local laws and the requirements of the CAA and approved state, 
local or LTibal programs. As is always the case, permitting authorities have the discretion to 
establish requirements in their permits that are more stringent than those suggested in the 
guidance or prescribed by EPA regulations.1 

The QBPP is being proposed in response to a power delivery solicitation from San Diego Gas 
and Electric Company (SDG&E). The solicitation for power development proposals, is in 
response to the predicted power needs of the San Diego region in the both tlle short and long 
term (see Appendix F.10). As discussed previously, the QBPP is designed to provide peaking, 
load-shaping power to the SDG&E service area, along with certain ancillary services to support 
grid stabili ty and reliability as intermittent renewable generating sources are integrated to the 
grid in coming years. In addition, QBPP will have a Telatively low heat rate and will be capable 
of sustaining high-efficiency operations across its entire load range. As a consequence, dispatch 
of QBPP is expected to displace power generation by less efficient and more polluting 
technologies, in both the short and long term. The Applicant believes that QBPP will meet 
BAG for GHGs through use of high~efficiency natural gas~fired generating equipment, as well 
as by incorporating high-efficiency auxiliary load-consuming equipment into the overall plant 
design. 

Summary of Proposed GHG BACT 

The QBPP facility is proposing the following as GHG BAG: 

1. Power Cycle Engines: 

a. Use of lean-burn, 4 stroke, internal combustion engine generating technology to 
generate the greatest amount of peaking and load-shaping power from each unit of 
fuel combusted 

b. Use of natural gas as the only fuel in the engine power sys tems 

c. Maintain the efficiency of the internal combustion engine power systems by 
employing proper maintenance practices and procedures, and using good 
combustion practices 

2. Fuel Gas and Wru·m Start Heaters 

a. Use of natural gas as the only fuel in the heaters 

b. Record operational hours and total fuel use (annual basis) 

c. Maintain heaters according to manufacturers specifications 

d. Tune heaters every two (2) years according to manufacturers specifica tions 



o. Auxiliary Load-Consuming Equipment 

a. Specifica tion of high-efficiency load-consuming equipment (fans and pu mps) as part 
of the overall plant design 

4. Diesel Fire Pump Engine 

a. Use California certified low sulfur diesel fuel 

b. Use of the appropria te Tier rated engine based upon date of manufacture, size, duty, 
etc. 

c. Record operational hou rs and total fuel use (annual basis) 

d . Maintain en gine tuning and maintenance according to the manufacturers 
specifications 

5. SF6 Equipment (electrical breakers) 

a. Purchase breakers which have manufacturers specified leak rates at less than or 
equal to 1 % 

b. Maintain breakers to insure an annual leak rate of less than or equal to 1 % 

c. Maintain purchase, disposal, and use records for all SF6 transactions and report 
emissions per CARB requirements 

GHG BACT for Power Cycle Engines/Generating Equipment 

Step 1 - Identify All Possible Control Technologies, and Step 2 - Elimina te Technologica lly 
Infeasible Options 

Steps 1 and 2 of the EPA top-down method are presented together in this ana lysis. The table 
summarizes the potentially available control technologies for GHGs and those that have been 
eliminated and! or included for consideration as BACT for the project. 

T ABL'E :F:6-7 eRG Technologies Identified' 

GHG Technology Evaluation Status 

Inherently lower-emitting GHG processes, Considered/ Elimina ted 
practices, or designs 

Add-on GHG controls Considered/Eliminated 

Combinations of Inherently lower-emitting GHG Considered/ Eliminated 
processes, practices, or designs, and add-on GHG 

controls 

Renewable energy technology (so lar or wind) Considered/Eliminated 

Alterna tive generating technologies Considered/Eliminated 

Alternative fuels Considered/Eliminated 

Energy efficiency Considered/ Applied 

Carbon capture and storage Considered/Eliminated 
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EPA defines BAO' as an emissions limitation based on the maximum degTee of reduction for 
each pollutant subject to regulation under the Clean Air Act which would be emitted &om any 
proposed major stationary source or major modification which the Administrator, on a case-by
case basis, taking into account energy, environmental, and economic impacts and other costs, 
determines is achievable for such source or modification through application of production 
processes or available methods, systems, and techniques, including fuel cleaning or treatment 
or innovative fuel combustion techniques for control of such pollutant. 

EPA also states, in the NSR Workshop Manual, that, (1) a control teclmology tha t is 
demonstrated for a given type or class of sources is assumed to be technically feasible unless 
source-specific factors exist and are demonstra ted to justify technical infeasibility, (2) technical 
feasibility of technology transfer control options is generally assessed based on an evaluation of 
the pollutant-bearing gas stream characteristics for the proposed source and other source types 
to which the control has been previously applied, (3) innovative controls that have not been 
demonstrated on any source type similar to the proposed source need not be considered in the 
BACT analysis, and (4) the applicant is responsible fo r providing the basis for assessing 
technical feasibility or infeasibili ty and the reviewing authority is responsible for the decision 
on what is and is not technically feas ible. 

EPA notes in its March 2011 GHG Guidance document, that the requirement to consider 
inherently lower-emitting processes, practices, or designs does no t require a fundamen tal 
redesign of the device, process, or source. As such, lower-emitting process/ practices/ designs 
tha t do not achieve the objectives, goals, or overall purposes of the project may be considered 
technologically infeasible as BAO' for a specific projec t system or process. 

Unlike other regulated air pollu tants, which are often emitted as by-products of imperfect 
combustion and can be reduced by controlling tile combustion process or through addition of 
add-on controls, at this time, there is no corresponding way to red uce the amount of C02 
generated during combustion, as C02 is an essential product of the chemical reaction between 
the fuel and oxygen in which it burns. As such, the only way to reduce tile amount of C02 
generated by a fuel-burning power plant is to genera te as much electric power as possible from 
combustion through tile use of efficient generating technologies. The Applicant notes that 
na tural gas produces about half as much C02 as coal and substantially less emissions of both 
criteria and toxic air pollutants as well. Based on the analysis presented herein, the Applicant 
believes that the proposed reciprocating engine technology (firing natural gas) constihltes the 
most efficient electrical generating technology available for the Project. 

Renewable Energ1J Technologies 

As explained above, the Applicant considered several alternative generation technologies, 
including renewable energy technologies. The Applicant again notes that, in conducting BACT 
analyses for power p lants, permitting authorities have not typically considered whether 
renewable alternatives would achieve lower emissions and should therefore be required as 
BACT. Moreover, because of the intermittent availability of renewable energy generation 
technologies, they would fail to achieve a basic objective of the proposed p roject: to prOVide 
peaking and load-shaping power to meet the growing demand of reliable peaking power in the 
San Diego region. For a discussion of the specific renewable generating sources tile Applicant 
considered and the reasons why each was eliminated from consideration, see Section 3.0 of the 
AFC and pages ~ above in this BACT evaluation. 



Allen/ntive Fossil-Fllel Ge/1ernting Technologies 

As explained above, the Applicant identified several alternative generating technologies that 
have been used to produce both peaking and base-load power in and out of California, i.e., 
boilers, and simple cycle combustion htrbines, and combined-cycle turbines. These alternative 
genera ting technologies either fail to meet fundamental project objectives and/or would 
operate at lower effiCiency and thereby increased emissions of GHG per MVVh generated. For 
these reasons, they were elimina ted from consideration as part of this BACT analysis. 

Coflvell tiollnl Boiler nud Stea m T'lrbille 

As explained above, conventional boiler and steam mrbine technology does not meet Project 
needs because of its inability to quickly ramp up to meet demand as needed to meet SDG&E's 
dispatch pattern, and its resulting lower overall efficiency due to the need to maintain high 
readiness for peaker operation (Le., with frequent start-stop cycles). 

QBPP is designed to have a lO-minutes cold start to full capacity and as many as four start-up 
events per day. Thus, a conventional boiler/steam turbine design would be poorly suited to the 
project. Additionally, this technology, although proven reliable and commercially available, 
would involve considerably greater water consumption and waste generation and would also 
require significantly greater space. For these reasons, use of a conventional boiler and steam 
turbine is inappropriate and was rejected from consideration for the project. 

Simple-Cycle Combustion Turbine 

As explained above, Simple-cycle combustion mrbines, which can achieve thermal efficiencies 
of up to approximately 38 percent, are capable of rapidly reaching their operating peak, making 
them suitable for use in peaking power production. Howe.ver, gas turbines are designed and 
built in fixed sizes (capacities) and are most efficient when they are operated at or near their 
design load capacity, i.e., the efficiency of the system decreases as a hubine is operated at 
reduced load. Moreover, simple-cycle gas turbines typically have a limited turn-down ratio and 
operate at a higher heat ra te than the -proposed QBPP. This combination of reduced capacity 
range and decrease in efficiency, at both full and partial load, would therefore fail to meet the 
project objectives of providing fast-ramping peaki.ng power and anCillary services, while 
operating efficiently across the entire load ran ge. 

In addition, even ii simple-cycle mrbine technology was not eliminated from consideration 
because requiring use of a htrbine would redefine the proposed source, it would be ranked 
lower than the proposed reciprocating engines at Step 3 because simple-cycle turbines generally 
operate a t a higher heat rate, i.e., are less efficient, and would therefore genera te more emissions 
per MWh-generated. This confirms that, even if a simple-cycle turbine were not elimina ted as a 
feasible alternative for the Project, it would not constitute BACT for GHGs. 

Comhilled-Cycle Power Plnl1t 

As explained above, conventional cornbined-cycle plants are able to achieve high thermal 
efficiencies, when these systems are at their normal opera ting temperahtres and pressures. The 
peaking dispatch requirement to rapidly bring the power plant online would necessitate that 
these systems be maintained in some standby or partial load mode when not dispatched, which 
is not economical or practical. Rather, combined-cycle technology is appropriate for 
intermediate to baseload duty cycles and would not be an appropriate technology for a power 
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plant intended to have as many as four start-up events per day and to be operated less than 
4,000 hours per year . For this reason, combined-cycle technology was rejected as inconsistent 
with the Project objectives of providing peaking and firming power to the grid. 

While turbine vendors have developed fast-star t technology, such technology is currently only 
available for larger "frame" hlrbines, which are significantly larger than the proposed QBPP. 
Operation of a larger capacity turbine at only a fraction of its capacity to provide only a 100-
MW to the grid would likely reduce the overall efficiency of the combined-cycle plant, such that 
it would be inferior to, or no better than, that of the proposed reciprocating engines. Further, 
although once-through steam generators (OTSG) could be used in place of conventional HSRG 
technology, the steam cycle would still need to be warmed to generate any efficiency gain, 
relative to a simple-cycle opera tion. For a plant such as QBPP that is intended for 
peaking/ firming with multiple daily startups, use of an OTSG would therefore likely provide 
no efficiency gain. As EPA's March 2011 guidance notes, "the permitting authority can consider 
the intended function of an electric generating facility as a baseload or peaking unit in assessing 
the fundamental business purpose of a permit applicant." March '2011 Guidance, 27. Because 
combined-cycle teciUlology is inconsistent with the Project's intended purpose of providing 
peaking power, it was not considered as part of this BACT analysis. 

Altemative Fuels 

Emissions of carbon dioxide (C02) during fossil fueled combustion are strongly correlated to 
the amount of carbon in the fuel stream. As noted preViously, a fundamental objective of the 
Project is to utilize PUC-quality natural gas provided by SDG&E pursuant to a tolling 
agreement. Thus, specification of any other fuel would frustrate a fundamental project 
objective. Nevertheless, because the definition of BACT includes, among other things, "fuel 
cleaning, clean fuels, or b'eabnent or innovative fuel combustion tedmiques for control of each 
... pollutant", the Applicant would note that, in comparison to all other potential fuels, natural 
gas will achieve the lowes t emissions of C02 and other greenhouse gases. A comparison of 
emissions rate factors for the va rious fuels as presented in Table P.6-8 shows that natural gas, 
when used as a fuel in stationary sources, typically produces less CO2 than other fuels. 

Ta&Je F.6-8 C02 Emissions Factors for Various Fuels 

Fuel Stationary Source Factors 

CCAR, lb/gal CCAR, 
IbfMM Btu 

Nat Gas 15.12 116.98 

LNG 9.63 -

LPG 13.11 139.24 

Diesel #2 22.38 161.27 

Gasoline 19.55 -

Residual Oil 25.99 173.72 

Propane 12.57 139.04 

BiodieseI 20.99 -
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Table 'F.6'S G02' Emissions Factors'for 'Various Fuels 

Fuel Stationary Source Factors 

CCAR, lb/gal CCAR, 
Ibfl\1MBtu 

Wood-Biomass - 200.49 

Kerosene 21.54 159.41 

Coal - 206.04 

California Climate Action Registry (CCAR), General Protocol, V3.1, 1/2009, 
and Power Sector Protocol, VI.I, May 2009. 

Another fuel choice might include combustion of biomass, such as wood ships or agricultural 
waste. Biomass is considered a renewable fuel choice and EPA has recently agreed to a three
year deferral from PSD permitting requirements for biomass fuel combustion. However, the 
Applicant has not been able to identify a biomass fuel source in large enough quantities in the 
vicinity to make such a plant viable. The Energy Commission has noted that biomass plants are 
typically sized to generate less than 10 MW, which is substantially less than the capacity of the 
QBPP project (-102.3 Mw). In addition, biomass fired power p1ants are usually designed and 
operated as base-loaded facilities, not peakers. For this reason, combustion of biomass does not 
appear at this time to provide a feasible alternative to the proposed Project. Moreover, as 
previously noted, use of any other fuel than nahual gas would frustrate the project objective of 
using only PUC-quality natural gas prOVided by SDG&E pursuant to a tolling agreement. 

Carbon Cnpture and Storage (CCS) 

Background on CCS. Carbon capture (or compression), transport, and storage (CCS) is the term 
used to describe a set of technologies aimed at capturing carbon dioxide emitted from industrial 
and energy-related sources before it enters the atmosphere, compressing it, and injecting it deep 
underground in secure geolOgical formations, and ensuring it remains stored there indefinitely. 
EPA states, in the guidance noted above, tha t CCS is not in widespread use at this time, but that 
EPA generally considers CCS to be an "available" add-on pollution control for large C02-
emitting facilities with high-purity C02 streams. EPA further states w hile CCS is a prOmising 
technology, EPA does not believe that at this time CCS will be a technically feasible BACT 
option in certain cases. In particular, EPA notes that there are Significant logistical hurdles that 
may preclude its application to a particular project or site, warranting its elimination from the 
BACT analysis at Step 2. The applicant agrees with EPA and concludes, for the reasons 
explained below, CCS is technologically infeasible for the proposed Project and, even if i t were 
available at this time, would likely be cost prohibitive. 

The key driving force behind undertaking CCS is the need to find cost·effective solutions to 
tackle the global issue of climate change by reducing C02 emissions in a world where there is a 
continued and rising demand for energy. CCS has an important role to playas a bridge to a 
low-carbon energy future. However, CCS faces a number of challenges; the biggest of which is 
how to best demonstrate that CCS is safe, effective and can be done now at induso·ial scale at a 
competitive cost. Large scale pilot and demonstration projects will play an important role in 
showing that the integrated process can work, from capture through to storage. These 
demonstrations and accompanying research and teclU101ogy development require subs tantial 
investment but will ultimately drive down costs while helping identify the most appropriate 
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technologies, equipment and skills needed to use them. Additionally, a regulatory framework 
is needed for CCS to clarify, both at national and international levels, the long-term rights, 
liabilities and technical requirements as to how CCS will be undertaken. 

Over 90% of the C~ produced by fossil fuels at large fixed installations can be captured and 
prevented from reaching the atmosphere. Three main tedmology types; pre-combustion, post
combustion and oxy-firing, al'e available, allowing CO2 to be caphued h om industrial processes 
such as power generation, oil refining and cement manuiacture. 

Pre-combustion capture involves partial combustion of C02 to produce hydrogen and C~. 
Hydrogen combustion produces no CO2 emissions, with water vapor being the main by
product. The component parts of pre-combustion technology exist today at commel'cial scale; 
the challenge now is to integrate these in a power application. 

In post-combustion capture, the C02 is removed after combustion of the fossil fuel. CG.! is 
caprnred from exhaust gases and other large point sources. Post-combustion can be installed on 
both new and existing power plants, which is important given that the average power plant 
operates for 40 years. The dlallenge around post-combustion is scale-up of the technology to 
commercial scale in a power application, as well as integration. 

Today, CO2 is transported by truck, ship or pipeline. However, to transport the large amounts 
of CO2 from power plant emissions, pipelines are the only practical solution. The pipeline 
transportation process is well understood as C02 pipelines have been used since the 19705, 
transporting large volumes of C~ to oil fields for enhanced oil recovery (EaR). For example, 
US pipeline infrastructure has the capacity to safely and reliably carry 50 million tons of CO2 a 
year. 

The oil and gas industry has years of experience injecting C02 underground into geolOgical 
formations for EaR. Oil and gas have remained underground for millions of years. The same 
natural conditions allow injected C02 to be stored securely. Once C02 is injected deep 
underground (typically more than 800 meters) it is absorbed and then trapped in minute pores 
or spaces in the rock structure. Impermeable cap-rock acts as a final seal to ensure safe storage 
for millions of years. 

Structllr{l/ tmppiHg - at the storage site the C02 is injected under pressure deep down into the 
ground until it reaches the geological storage formation. TIle rocks of the storage formation are 
like a rigid sponge; they are both porous and permeable. Fluid C02 tends to rise towards the top 
of the formation until it reaches an impermeable layer of rock overlying the storage site. This 
layer, known as the cap-rock, securely b'aps the CO2 in the storage formation. Structural 
trapping is the same mechanism that has kept oil and gas securely stored under the ground for 
millions of years. 

Residual trapping - another natural process further traps the CO2. As the injected CO2 moves up 
through the geological storage site towards the cap-rock some is left behind, trapped in the 
microscopic pore spaces of the rock. This process is similar to air becoming trapped in a sponge. 

Dissolution {ll1d lIIilteml trapping - two additional mechanisms also trap C02. Over time the C02 
stored in a geolOgical formation will begin to dissolve in the surrounding salty water. The salty 
wa ter combined with the C02 becomes heavier and sinks towards the bottom of the formation 
over time. This is known as dissolution storage. Mineral storage occurs when the C02 held 
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within the storage site binds chemically and permanently with the surrounding rock. Depleted 
hydrocarbon reservoirs, such as oil and gas fields, are highly suited to such geological storage 
of C~. Other potential storage sites are saline formations (permeable rock formations, which 
contain salty waters in theit: pore spaces), and unminable coal beds. According to the 
Intergovernmental Panel on Climate Change (IPCC), such geological formations could provide 
storage space for at least 2,000Gt (billion metric tonnes) of C02. 

Feasibility of CCS for the Proposed Project. The Applicant is unaware of instances where CCS 
has successfully been applied to a similarly sized peaking or gas-fired power plant. CCS 
therefore calUlot be considered to constitute a demonstrated technology fo r the proposed source 
at this time. While EPA's March 2011 Guidance indicates that EPA would generally consider 
CCS to be an available technology, according to this guidance, the determination of whether 
CCS is tedmically feasible for any individual project involves consideration of aU three main 
components of the process: CO2 capture and/ or compression, transport and storage. U these 
three components cannot be integrated into the base facility, then CCS may be eliminated from 
consideration as infeasible. The Applicant is unaware of the availability of adequa te 
sequestration basins within the vicinity of the Project site. The time required to study the 
availability of such sequestration basins and confirm their adequacy for long-term capture 
would likely preclude development of the project in time to meet one the Project's objective of 
providing power to SDG&E's service area no later than October 2014. Further, there currently 
exists no adequate infrastructure for the transport of any captured carbon to sequestration 
basins elsewhere. Thus, for logistical reasons, implementation of CCS at the Project site wou ld 
be infeasible, even if the technology fo r C02 capture from natural-gas fired emissions streams 
were commercially available at this time. Moreover, all available information surveyed by the 
Applicant indicates that most CCS technolOgies are not yet commercial and are not expected to 
become commercially available for 10 to 20+ yea rs. Additionally, tlle regulatory regime 
governing C02 injection and future liability is nascent, posing additional regulatory hurdles to 
the feaSibility of CO2 for the Project site. 

In addition to these logistica l hurdles, which render CCS an infeasible op tion for the Project at 
this time, another major impediment to implementation CCS would be the Significant cost 
associated wi th capturing the flue gas, which can amount to up to 75% of tlle total cost of CCS. 
Recent studies conducted by MIT researchers (Tile Cost of Carbon Capture, ]. David alld H. Herzog, 
MiT, Cambridge, MAJ, indicated that the range of CCS costs ($/metric ton) for technologies such 
as IGCC, PC, and NGCC plants was approximately $18 to $41. Assuming a $40/ metric ton cost 
and based on an estimated C02 emissions rate from the plant combustion rela ted processes of 
approximately 191,590 metric tons/year, the cost for implementation of CCS could be 
approximately $7.66 million per year in equipment and opera tional costs. 

As acknowledged by EPA in its March 2011 Guidance, "EPA recognizes that at presen t CCS is 
an expensive technology, largely because of the costs associated with C02 caprnre and 
compression, and these costs will generally make the price of electricity from power plants with 
CCS uncompetitive compared to electricity from plants with other GHG controls." March 2011 
Guidance, 42. Thus, EPA anticipates that CCS will often be eliminated as too costly at Step 4 of 
the analysis, even in cases where feasible. See id., 42-43. The Applicant is unaware of any 
circumstances that would make CCS a less costly or more viable option for the project, e.g., 
proximity to enhanced oil recovery fields, developed sequestration basins or existing pipeline 



infrastructure. Accordingly, the Applicant believes that, even if CCS were feasible for the 
Project at this time, it would likely be eliminated froUl consideration due to excessive cost. 

Step 3 - Rank Remaining Control Technologies 

As suggested previously, the amotmt of C02 and other GHGs emitted during combustion of 
foss il fuels is directly correla tive to the amount of fuel consumed. Thus, the only available 
means of reducing emissions of C0:2 from the generation of power is to reduce the amount of 
fuel consumed per unit of energy generated. Accordingly, a comparison of va rious generating 
technologies' relative efficiency - or "heat rate" - provides an appropriate basis for comparing 
and ranking the control efficiency of such technologies. For QBPP, the only fuel to be used in 
the power generation cycle will be na tural gas. QBPP is therefore proposing to minimize GHG 
emissions in its generation of peaking power by using highly efficient reciprocating engine 
teclmology with a low hea t rate and high efficiency across the entire load range. 

Table F.6-9 presents a generalized ranking of the identified generation technologies based on 
their known ranges of heat rates' , as considered in the BACT analysis fo r this project. 

TABLE F.6-91 Ranking o~~otenti'al\ Generating Technologies by Heat Rate' 

Technology Heat Rate Range Technologically Feasible for 

(HHV basis) This Project? 

Renewable energy sources n/a No 

Nuclear power n(a No 

Biomass and other biofuels n( . No 

CCS n(. No 

Combined cycle turbines -7000-8000 btu/Kw-hr No 

Reciprocating IC engines -7500-8600 bru/Kw-hr y., 

Simple cycle turbines -8500-10000 btuj Kw-hr No 

Boilers >10000 btu/Kw-hr No 

Notably, simple-cycle combustion turbine tedmology generally has a higher heat rate than 
reciprocating engine technology. Table F.6-10 presents a comparison of various power plant 
facility hea t rates and GHG performance as prepared by CEC staff dated March 2011, This data 
is primarily for combined cycle turbines and boilers. The applicant has added data for QBPP 
and for the Eastshore Energy Project (which proposed to use similar engines to QBPP), as well 
as data on simple-cycle turbine applications. 

Table F.6-10 P.owe~ Flant' Heat Rates and GHG!Performance 

Facility Heat Rate, BtufkWh Est. Energy Output, GHG Perfonnance, 
GWh MTC02jMWh 

QBPP (Rice) 8600 -41 2.5 -0.464 

Eastshore (Rice) 8898 - 462 -0.463 

Mariposa Energy (SC) 9450 800 0.541 

EME Wal nu t (SC) 8595 2000 0.481 
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Table "F.6-10 i?oweL Plant 'Heat Rates and GHG Performance 

Facility Heat Rate, BtufkWh Est. Energy Output, GHG Performance, 
GWh MTCO:l,lMWh 

Gateway GS (CC) 7123 24.90.2 0.378 

Los Medanos EC (CC) 7184 3394.7 0.381 

Del" EC(CC) 7308 5013.5 0.387 

CCPP #6 (81,) 13499 21.1 0.716 

CCPP #7 (BI,) 11182 176.9 0.593 

PPP #5 (BI,) 11461 103.3 0.608 

PPP #6 (BI') 11918 84.4 0.632 

ppp #7 (BiI) 14629 29.3 0.776 

RlCE-redprocating internal combustion engine(s) 

"Dependent upon PPA and actual facility dispatch. 

At the present time, combined cycle plants utilizing efficient turbines, HRSGs, and clean fuels 
certainly represent the highest efficiencies with respect to fuel burned versus power produced. 
But, a combined cycle plant does not always "fit the bill" when peaking power is what is 
needed. As previously discussed, fast-start capabilities are currently only available for much 
larger turbines than would be needed to meet the Project's proposed capacity of 100 MW (the 
300 MW Siemens SCC6-500F and GE 7FA Response System). Operation of a larger turbine at 
only a fraction of its capacity would result in sigt}i£icant losses in efficiency, such that the 
efficiency of the combined-cycle plant would liJ<ely be even less tl1an a smaller simpl~ycle 
plant. Further, although once-through steam generators (OTSG) might be used in lieu of 
conventional HSRG technology, the addition of a steam cycle to a plant only intended for 
peaking generation likely would provide only marginal to no efficiency gains, in comparison to 
a simple-cycle operation. TI1US, for peaking and load-shaping plants that will undergo multiple 
daily startups, the steam cycle would likely provide no to marginal benefit. 

For peaking power production, simple cycle turbines and reciprocating internal combustion 
engines typically represent the systems of choice due to the flexibility in overall operations, i.e., 
fast startup times, fast power ramp-up times, ability of air pollution control systems to reach 
optimum performance levels within short periods of time, and ability to vary loads versus 
demand. This last attribute - the ability to change load swiftly in response to demand - is more 
characteristic of reciprocating en gines than Simple-cycle turbines. Thus, one clear advantage to 
the proposed QBPP design in usin g several reciprocating engines, as opposed to one or two 
combustion turbines, is the wide range of dispatch scenarios that QBPP can achieve. Table F.6-
12 shows the flexibility of the system for a set of typical operational loads. 

Table F.6:11 Power Sup-ply Scenarios 
Loadvs MW # of Engines 

Engine # 50% 75% 90% 100%, Operating 

Engine 1 4.65 6.98 8.37 9.3 

MW, 4.65 6.98 8.37 9.3 1 

Engine 2 4.65 6.98 8.37 9.3 
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!fable F.6-11 'PoweI1 Supply Scenarios 

Load vs MW # of Engines 

Engine # 50% 75u!h 90°;'! 100% Operating 

MWs 13.95 16.28 17.67 18.6 2 

Enlrine 3 4.65 6.98 8.37 9.3 

MWs 23.25 25.58 26.97 27.9 3 

Engine 4 4.65 6.98 8.37 9.3 

MWs 32.55 34.88 36.27 37.2 4 

Engine 5 4.65 6.98 8.37 9.3 

MWs 41.85 44.18 45.57 46.5 5 

Engine 6 4.65 6.98 8.37 9.3 

MWs 51.15 53.48 54.87 55.8 6 

En£:ine 7 4.65 6.98 8.37 9.3 

MWs 60.45 62.78 64.17 65.1 7 

Engine 8 4.65 6.98 8.37 9.3 

MWs 69.75 72.08 73.47 74.4 8 

Engine 9 4.65 6.98 8.37 9.3 

MWs 79.05 81.38 82.77 83.7 9 

Engine 10 4.65 6.98 8.37 9.3 

MWs 88.35 90.68 92.07 93 10 

Engine 11 4.65 6.98 8.37 9.3 

MWs 97.65 99.98 101.37 102.3 11 

The fleXibility of the proposed engines to produce a wide range of power output is evident from the above basic 
load vs. MW table. The lowest typical load is 50% for any single engine. Each engine can be run at numerous load 
levels above 50%. The engines will be dispatched per the PPA which may differ in load scenarios from the above 
noted values in the table. 

In compariso.n, use of simple·cycle gas turbines to meet the proposed Project's demand, such as 
a single lOO-MW LMS-I00 or two SO-MW LM-6000s would not afford the same degree of 
flexibility as the multiple dispatch scenarios noted above for the reciprocating engines by Table 
F.6-11. Moreover, as indicated above by Tables F.6-9 and F.6-10, reciprocating engines generaUy 
have a lower heat rate that simple-cycle combustion turbines. While the LMS-I00 represents a 
Significant advancement in the heat rate for smaller combustion turbines, due to its size, its 
overall efficiency would be substantially reduced if operated at only a fraction of its capacity to 
meet the varying load levels e>..-pected for a plant intended to provide firming and shaping 
power to support renewables integration. Thus, even if combustion turbines were deemed a 
feasible alternative for the proposed Project, they would be ranked lower than the proposed 
reciprocating engines in terms of efficiency. To illustrate this, a single LMS-I 00 simple cycle 
turbine (-100 MW) operating for 4000 hrs/yr would produce approximately 192,547 mtons of 
C02e per year, while two (2) LM-6000 PG simple cycle turbines (-50 MW each) operating 4000 
hIs/ yr each would produce approximately 220,060 mtons of C02e per year. This assumes that 
the combustion htrbines were operating at their optimal efficiency, which is typically 
constrained to a fairly narrow capacity range near maximum capacity. In contrast, the 
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proposed 11 reciprocating IC engines, based on 4032 hrs/yr of operation each (including 
startups and shutdowns) would produce approximately 189,600 mtons of C02e per year. 

As suggested by the foregoing discussion, a critical component of GHG BACT for the Project 
includes the use of clean fuels. The QBPP proposes to use PUC -grade natural gas as the only 
fuel in the power generation cycle, and as such the use of clean fuels, i.e., fue ls which inherently 
have lower C02e emissions, becomes an integral part of the overall GHG BACT applied to the 
project. 

Beyond consideration of the power cycle, another critical component of the GHG BACT analYSis 
is the efficiency of Ioad-consuming elements of the overall plant design. The more efficiently 
the plant consumes energy, the more energy that can be provided to the grid, resulting in lower 
emissions of GHGs per MWh of energy provided to the grid. As a consequence, the Applicant 
will also consider the efficiency of other major components of plant design, including fans and 
pumps used fo r the engine cooling system, to assure that these are designed to achieve 
maximum efficiency. However, the Applicant has not yet completed the design of the Project, 
and does not yet know w hat equipment will make up the remainder of the auxiliary load. 
When information on the overall plant design is available, the Applican t will provide a 
supplement to this GHG BACT analysis to demonstrate that the design of the load-consuming 
elements of the plant will meet BACT for GHGs. 

Table F.6-12 presents the ranking of the GHG technologies deemed feasible for the proposed 
project. While these three technologies are "ranked" in order of their presentation, they are 
more appropriately considered as a suite of measures that will be implemented to asswe that 
the proposed Project generates and consume power in the most efficient manner and th ereby 
achieves BACT for GHGs. 

TABLE F,6-12 'G HC Technology, R'a nking for QBPI?_lper the Executed Agreement ,-and rnA 

Technology Han king Ap plied to Project 

Reciprocating Engines 1 Yes 

Oean Fuels 2 Ye, 

Energy Efficiency 3 Ye, 

Based on the foregOing, the Applicant believes that reciprocating engine power generation 
systems utilizing efficient engine designs and fir ing natural gas, represent the most efficient 
system in terms of GHG emissions for the proposed Project. 

Step 4 Evaluate the Most Effective Control TechnolOgies Considering Environmental, Energy, 
and Cost Impacts 

Because the Applicant is proposing to utilize all three of the feasible technologies for redUCing 
GHGs from the generation of power, no detailed analysis is provided to compare the available 
control technolOgies' relative environmental, energy and economic impacts. 

Step 5 - Select BACT 

As indicated above, the Applicant is proposing the use of reciprocating engines, clean fuels and 
efficient design of load-consuming equipment as BACI' for the proposed Project. The Applicant 
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will also maintain the efficiency of the internal combustion engine power systems by employing 
proper maintenance practices and procedures, and using good combustion practices. 

The technology selected as BACT at Step 5 must be translated into an enforceable emissions 
limitation by the permitting agency. In its March 2011 Guidance, EPA encouraged permitting 
authorities to consider establishing output-based limits or a combination of both output- and 
input-based limits . March 2011 Guidance, 46. EPA noted that, because the environmental 
concern related to GHG emissions is tileir cumulative impacts, the focus in establishing limits 
should be on longer-term averages, e.g., 30- or 365-day rolling average, rather than short-term 
averages. fri . The Applicant will work with agency persOtUlel to establish appropriate BAD' 
limits for the Power Cycle Equipment and auxiliary load-consuming elements that affect 
efficiency. 

GHG BACT for Diesel Engine (Fire Pump System) 

The Project includes an emergency diesel engine (fire pump) for use in the case of an emergency 
to provide water to fight fires. Such a diesel-fired engine is required by fire safety standards, 
which require redundant sources of power for tile fire suppression system. The Project will be 
equipped with one electric fire pump and another diesel fire pump to meet this redundancy 
requirement. The Air Resources Board's Airborne Toxic Control Measure (ATCM) for 
Stationary Compression-Ignition Engines limits operations of diesel-fired fire pump engines to 
emergencies and no more than 50 hours per year for inspection, maintenance and testing, which 
is typically done to meet the requirements of Nationa l Fire Protection Associa tion (NFPA) 
standards. The design of these diesel engines is dictated by the manufacturer, not by the end
use.r. As such, the Applicant is limited to commercially available. op tions, which include those 
engines meeting EPA Tier 3 requirements. 

Consistent with its rationale for the BACf determination for greenhouse gas emissions from the 
RICE power plant, the Applicant believes that BACf for this source involves selection of the 
most efficient stationary fire pump engine that can meet the facility's needs. The Applicant has 
provided information on the emissions from the specified diesel engine in the AFC and District 
permitting documents. The Applicant has estimated total greenhouse gas emissions from the 
diesel engine at 5.11 metric tons C02E per year. 

The Applicant is unaware of any more fuel efficient alternative to a Tier 3-certified engine for 
these purposes. Further, because emissions of greenhouse gases are d irectly correlative to 
operation of the unit, the Applicant believes that BACf requires that the engine shall only be 
operated for readiness testing and during emergencies and other periods authorized by the 
ATCM, or permitting authority pennit. 

Because operation of this SOUIce will be limited by permit conditions for reliability-related 
activities and the Applicant will be required to keep records of the operation of this source and 
its fuel usage, the Applicant believes no additional conditions are required to enforce this BACT 
determination. 

GHG BACT for Fuel Gas H eater and Warm Start Heaters 

The fuel gas heater and the engine warm start heaters as proposed, would be fired exclusively 
on natural gas, and are used to pre-heat fuel and engine water to facilitate rapid starts. The 
units are rated at approximately 4.0 MMBtu/hr each, and are expected to be fired for a total of 
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4232 and 4928 hours per year (each respectively). GHG emISSIOnS from these units are 
estimated to be on the order of 1953.4 metric tons C02e/yr. The basic GHG BACT reasoning 
presented for the reciprocating engines essen tially applies to these heaters as well, TIle 
Applicant proposes that GHG BACT for these units will be the following: 

• Use of dean fuels (exclusive use of natural gas) 

• Requiring the Applicant to maintain the units according to the manufacturer's 
specifications, and to operate the units in the most efficient manner possible, Le. good 
combustion practices. 

• Tune the units every two (2) years according to the manufacturer's specifica tions. 

• Record the annual hours of operation and annual fuel use, and report the GHG 
emissions annually. The GHG emissions from this unit will be included in the facility
wide annual GHG limit. 

It should be noted that there will be three (3) units, one fuel gas heater, and two warm start 
heaters. But, one of the warm start heater units will be used strictly as a backup unit, therefore 
emissions are only calculated for the fuel heater and a single warm start heater at full 
operational mode, 

Emissions of Sulfur Hexafluoride (SF6) from Circuit Breakers 

In addition to emissions of greenhouse gases from the IC engine based power plant, fuel and 
water heaters, and the emergency diesel engine, QBPP will also utilize high-voltage circuit 
breakers which use sulfur hexafluoride (SF6) as a gaseous dielectric. The Applicant's facility 
will include a switchyard with a single circuit breaker, containing SF6 in a sealed-pressure 
system. Total system capacity of SF6 is expected to be less than 290 lbs. 

SF6 is the most highly potent greenhouse gas, with a "global warming potential" over a laO-year 
period 23,900 times greater than carbon dioxide (C02) and an estimated persistence in the 
atmosphere for several thousand years. Because of SFl s high global wan,ning potential, the 
California Air Resources Board (CARB) has promulgated a regulation limiting emissions of SF6 
from gas insulated switchgear. See CaL Code Reg., tit. 17 §§ 95350 et seq. This regulation 
requires owners of gas insulated switchgear to reduce emissions from such equipment to no 
more than 1 % per year (by weight) by 2020. See id. § 95352. This limitation is enforced through 
recordkeeping and reporting requirements based upon the amount of SF6 replacement gas that 
is added to the switchgear. 

To evaluate the "best available conb'ol teclUlology" for emissions of SF6 from tlle facility, the 
Applicant followed U.s. EPA's " top4 down" methodology, 

Step 1- Identify Control TechnolOgies for SF6 

1. Use oIOtTler Gases/Substances for Inslliation and Arc Quenching 

The best way to control emissions of SF6 would be to eliminate its use in the circuit breakers and 
substitute in its place a non-hazardous substance that does not have comparable emissions of 
greenhouse gases. However, due to the superior performance and arc-quenching capability 
afforded by SF6 breakers, use of a dielech'ic oil or an compressed air ("ail' blast") circuit breaker 
does not represent a feasible op tion for the Project. Research and development efforts have 
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focused on finding substitutes for SF6 that have comparable insulating and arc quenching 
properties in high-voltage applications. While some progress has reportedly been made. using 
mixtures of SF6 and other inert gases (e.g., nitrogen or helium) in medium- or low-voltage 
applications, most studies have concluded that there is no replacement gas immediately 
available to use as an Sh substitute for high-voltage applications. 

2. Modem Closed-Pressure SF6 Breakers witli Leak Detection 

In comparison to older SF6 circuit breakers, modern breakers use substantially less SF6 and are 
designed as a totally enclosed-pressure. system. According to information provided by the 
Applicant, the facility will consist of a single state-of-the-art circuit breaker, containing a total of 
approxima tely 290 pounds of SF6 at a pressure rating determined by the manufacturer. New 
circuit breakers are typically guaranteed by the equipment vendor with leakage of no more than 
1 % per year (by we.ight). Leakage is only expected to occm as a result of circuit inte'rruption 
and at extremely low temperatures which are not anticipated in the San Diego region. 

Step 2 - Eliminate Technically Infeasible Options 

As indicated above, SP6 has become the predominant insulator and arc quenching substance in 
circuit breakers because of its superior capabilities, in comparison to other alternatives. Thus, 
alternatives to SF6 breakers were eliminated from consideration for the proposed Project. As 
noted above, modern breakers with a guaranteed leakage rate of less than 1 % per year (by 
weight) represent an available and applicable control technology. for the Project. 

Step 3 - Rank Control Technologies 

ill the absence of feasible alternatives to use of SF6, the next best control would be use of a new 
circuit breaker that has guaranteed leak rate of 1 % or less per year. Assuming a total inventory 
of 290 lbs for the proposed QBPP and leakage rate of 1 %, this would amount to potential 
emissions of SF6 of 2.9 lbs/year, whicll due to SF6'S high global warming potential would equal 
approximately 31.5 metric tons C02E per year. 

Step 4 - Evaluate Most Effective Controls and Economic fmpacts and Document Results 

Because the Applicant is selecting the highest ranked control teclmology as BACT, no 
consideration is given to ancillary energy, environmental or economic impacts. However, the 
Applicant would not that, if oil-filled breakers were not eliminated as infeasible for the Project, 
they would have potential environmental and safety impacts in the case of leakage that would 
possibly warrant their elimination from consideration at Step 4 of the BACT analysis. 

Step 5 - Select BACT 

The Applicant has concluded that using totally enclosed circuit breakers of the number and size 
proposed by the Applicant, coupled with a leak rate of less than or equal to 1 %, constitutes 
BACT for this source. In addition, the proposed Project's product purchase and use records will 
provide a relatively accurate process for inventorying emissions of SF6. Based upon the 
Applicant's review, purchase record reconciliation is the standard method fOI" measuring and 
reporting SF6 emissions from circuit breakers, as required by CARB's regulation and Mandatory 
Reporting Rule. Thus, the Applicant believes that an appropria te emissions limit would be. 
based upon the anticipated leakage rate of less than or equal to 1 %. 

32 



References 

1. PSD and Title V Permitting Guidance for CHGs, EPA~OAQPS, November 2010, 

2. Avenal Energy Pl"Oject, Final Staff Assessment, California Energy Commission, June 
2009. 

3. 0 1ange in Carbon Emissions from the Base Case When Avenal Energy Power Plant is 
Added, Black and Veatch, 164901, May 2009 

4. Additional Statement of Basis, Draft Federal PSO Permit, Russell City Energy Center, 
BAAQMD, Application #15487, August 2009. 

5. Bay Area Air Quality Management District Revised GHG BACT Analysis for the,Russell 
City Energy Center (RCEC), BAAQMD, 2010. 

6. USEPA, OAQPS, New Source Review Manual, PSD and Nonattainm ent Area 
Permitting,. October 1990. 

7. Sierra Research, Pio-Pico GHG BACT Assessment, Appendix G, 2/2011, 

8. CEC, Final Staff Assessment, CEC-700-2011-001-FSA, 09-AFC-4, Air Quality Section 4.1, 
March 2011. 

33 



J4 



Attachment F.6-1 
3-Way Catalyst (NSCR) Data Summary 
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Non-Selective Catalytic Reduction (NSCR or 3-Way Catalyst) BACT 
Discussion 

Application of 3-way catalyst systems (NSCR) on lean burn engines operating in excess of 4% 
02 are not as ideal as similar applications to rich burn engines firing nan.uaI gas. 3-way 
catalysts can reduce carbon monoxide (CO), hydrocarbons (He), and oxides of nitrogen (NOx). 
The following data is presented to support the Applicant' 5 rationale for eliminatin g NSCR from 
consideration for use on the large Wartsila lean-burn power cycle engines. 

Applicability of the Technology 

Review of the references listed below indicates the following: 
1. Por lean burn en gines (both 2 and 4 stroke), the control technology recommended is SCR 

coupled with a CO catalyst. 
2. The NESHAPs summary prepared by ILT A, indicates that EPA does not recommend 

NSCR (fWCs) for lean burn engines in either the major source or area source categories. 
3. The CDPHE reasonable progress review for NOx emissions from RICEs clearly indicates 

that NSCR is not the preferred control tec1mology for lean burn engines, and they state 
that NSCR is only applicable to rich burn engines. Their technology #5 option, fo r large 
lean bUIn engines, is to control NOx via the use of SCR. 

4. The control technology and cost analysis prepared for OAQPS by ECR, Inc., indicates 
that for 2SLB and 4SLB engines for CO conb'o}, an oxidation catalyst is the. preferred 
option. They state that NSCR is applicable to rich burn engines (no cost or tedlllOlogy 
application data is presented for NSCR applied to lean burn engines). 

5. Draft cost effectiveness data from OAQPS (3-21-06) only addresses NSCR for rich burn 
engines. 

6. Data compiled by MECA (1997) indicates that the preferred NOx conh'ol for large lean 
burn engines is SCR, and for: CO is the use of an oxidation catalyst. 

7. In the ST APPA-ALAPCO RICE summary, they indicate that NSCR is not applicable to 
lean burn engines, and thatSCR is the recommended technology for such engines. 

8. The Applicant concludes that NSCR is not applicable to, or available for use on the large 
Wartsila lean burn engines, and as such, no cost data is presented for this technology. 

9. Several of the primary TWC manufacturers (such as Miratech) do not recommend TWC 
sys tems for large lean burn 4-stroke engines, but rather they recommend SCR in 
conjunction with a CO Catalyst. For example, Miratec11 makes TWCs for rich burn 
engines up to 10,000 bhp. The Wartsila engines are rated at 12,874 bhp, and are lean 
bum design. 

10. The Applicant could not find a manufacturer that builds a TWC that could handle the 
exhaust flows from the Wartisla engines, i.e., in excess of 61,000 acfm at fuel rated load. 

11. Data provided by JM Catalysts shows the following for lean burn engine TWC 
applica tions: 
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12. Data from these two graphs, which is typical of those presented in most of the TWC 
(NSCR) manufacturers websites and technical brochures indicates that a TWC system is 
most likely not the best control system for the proposed Wartsila lean-burn engines. 
Data presented in the Wartsila brochure in Appendix F.l indicates that the engines 
opera te in the air-fuel ratio range of slightly above 2.0 but less than 2.3. In addition, 
Caterpillar clearly indicates on its website for TWCs that they cannot operate efficiently 
on lean-burn engines. 

13. In addition, the following technical data is presented as further evidence that NSCR is 
not BACT for the proposed Wartsila lean burn engines. 

Three-Way Catalysts: Aging, Causes of Failure and Deactivation 
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Three-Way Catalytic Converters ("Three-Way Catalysts", "TWC") are generally effective at 
achieving significant reductions of Carbon Monoxide, Hydrocarbons and NilTogen Oxides. 
Unfortunately, the operating conditions to which TIlree-Way Converters are subjected often 
cause their catalysts to become thermally, chemically and/or mechanically deactivated. These 
causes of deactivation may occur separately or in combination, but their net effect is always the 
removal of active sites from the converter's catalytic surface. Catalytic deactivation is broadly 
defined as a phenomenon in which the structure and state of the catalyst changes, leading to the 
loss of active sites on the catalyst's surface, thereby causing a decrease in the catalyst's 
performance. High temperatures and high temperature gradients, the presence of poisons and 
other impurities, as well as the fluctuation of gas phase composition and flow rates all increase 
the possibility of catalytic de-activation. 

Thermal Deactivation by Thenual Degradation and Sintering 

Thermal degradation of a Three-Way Catalyst begins at temperatures between 800° - 9000 C, 01' 

in some cases, at lower temperatures depending upon the catalytic material. Thermal 
degradation is a physical process which leads to catalytic deactivation at high temperatuxes. 
Deactivation of this type is caused by a loss of catalytiC surface aJea due to crys talline growth of 
the catalytic phase, the loss of washcoa t area due to the collapse of the pore structure, and/ or 
chemical transformations of catalytic phases to non-catalytic phases. The first tvvo processes are 
typically referred to as sintering and the third process as Solid-solid Phase Transition at high 
temperatures. 

Sintering: There are two models used to explain how sintering occurs: 1) the atomic migralion 
model, and 2) the crystallite migration model. 

L The Atomic Migration Model: during atomic migt'ation, .sintering occurs due to metal 
atoms migrating from one crystallite to another via the catalyst surface or gas phase by 
diminishing the size of small crystallites and increasing the size of larger ones. 

2. The Crystalli te Migration Model: during crystallite migt'ation, sintering occurs when 
crystallites migrate along the catalyst's surface. During crystallite migration, crystallites 

collide and coalesce to form larger crystallites. 

In any case, the formulation and growth of crystals on the catalyst's surface reduce the amount 
active sites which affect the oxidation of pollutant emissions. It should be mentioned that the 
rate of sintering increases exponentially with temperature and becomes increaSingly 
pronounced above temperatures of 600°C. Temperatures in the range of 800° - 900° C are not 
expected to occur in the Wartsila engine exhaust stream. 

Solid-solid Phase Transitions: are extreme forms of sintering that occur at very high 
temperatures and lead to the transformation of one crystalline phase into another. Phase 
transformations typically occur in the bulk washcoat and they dramatically decrease the surface 
area of the ca talyst. 

Active precious metals are commonly used as catalysts for the purification of exhaust gasses. Of 
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all of the precious metals employed in TWCs-platinum, palladium and rhodium-rhodium 
has the greatest propensity to sinter at high temperatures. This leads to poor activity in the 
reduction of NOx, as rhodium is the most commonly used precious metal in a TWC's reduction 
catalysts. 

Re-dispersion: re-dispersion is a process that is the opposite of sintering. During re-dispersion, 
complex phenomena occur. Among them, particle sizes decrease and the surface area increases. 
In particular, the interaction between oxygen and precious metals may lead to the formation of 
species that are mobile on the catalyst's surface and reverse the process of agglomeration. 

Chemical Deactivation, Poisoning and Inhibition 

Accumulation of fuels and lubricants on cataly tic surfaces reduces a catalyst' s effectiveness. 
Poisoning is defined as a loss of catalytic activity due to the chemisorptions of impurities on the 
catalyst's the active sites. Normally, a distinction is made between poisons and inhibitors. 
Poisons are substances that interact very strongly and irreversibly with the catalyst's active 
sites, whereas the adsorption of i.nhibitors on the catalytic surface is weak and most-often 
reversible. 

Catalytic converters are poisoned and! or inhibited by impurities contained in fuel and 
lubrication oils, or by metal shavings from the exhaust pipe. Even low levels of impw'ities are 
enough to completely cover a catalyst's active sites. Of all pOisons and inhibitors, lead, sulfur, 
phosphorus, zinc, calcium and magnesium are the most common. 

Fuel-based Poisons and Inhibitors: 

Lead (Pb): Pb is arguably the most damaging catalytic poison. Catalytic converters are known to 
completely lose their catalytic capacity with perSistent use of fue1 containing lead, and the 
effects of lead on the ca talyst are irreversible. This will not be the case fo r the proposed engines 
firing natural gas. 

Sulfur (5): The presence of sulfur as oxide or sulfide invariably and often immediately decreases 
catalytic performance. Sulfur competes with other exhaust pollutants fo r space on the catalytic 
surface. During the combustion process, fuel sulfur oxidizes to 502 and 503. These compounds 
absorb onto the ca ta lytic surface at low temperatures and react with alumina to form aluminum 
sulfates. These sulfates reduce the active surface of the wash coat and deactiva te the catalys t. 
Deactivation of this type has the duel effect of reducing the converter's overall performance as 
well as its oxygen storage capacity. The impact of sulfur on aged catalysts is typically 
irreversible under temperatures of 650°C. It should also be noted that even though catalytic 
purification efficiency is partially recoverable at higher temperatures, oxygen storage capacity is 
not. Fuel based poisons and! or inhibitors are not expected to be present in the natural gas 
proposed for use at the facility (but see the discussion below for sax and LOC). 

Lube Oil Poisons and Inhibitors 
Lube oils can enter into the exhaust system by leaking through worn out piston rings, faulty 
valve seals, failed gaskets and! or warped engine components . Fouling occurs when lube oil 
emissions coat the catalyst with carbon soot. Carbon deposits prevent the catalytic converter 
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from reducing harmful emissions, and they also reduce air flow. Reduced air flow increases 
engine backpressure and can force heat and exhaust gasses back into the engine compartment. 
In some cases, the engine may actually draw back exhaust gasses into the combustion chamber. 
Re--entrance of exhaust gases into the combustion chamber reduces subsequent combustion 
cycle efficiency. Reduced cycle efficiencies result in a loss of power, increased emissions, and 
overheating of engine components. 

The process of a cata lyst being coated with carbon soo t is technically referred to as "coke 
formation" . In technical terms, coke formation is a phenomenon during which carbonaceous 
residues cover the catalyst's active sites and decrease the catalyst's active surface area. A 
primary cause of " pore blockage" is caused when coke formations are so large that carbon 
blocks the internal pores of the ca talyst, thereby prohibiting airflow. 

Phosphorus, zinc, calcium and_ magnesium are the most common impurities found in 
lubrication oils. Like sulfur, these substances accumulate on the catalys t' s surface and compete 
with other exhaust pollutants for surface area (26) . These substances are generally regarded as 
ca talyst inhibitors, rather than catalyst poisons. All of them however, decrease catalytic 
efficiency and can potentially cause harm to the engine. 

Lube o il consumption, and combustion (LOC), has been addressed by the facility in its 
calculation of potential SOx emissions. Wartsila has provided information which indicates that 
up to 0.2 Ibs/hr of S02 can emitted from each engine due to LOC. Therefore, lube oil 
constituent poisoning is a potential problem for the use of TWCs at the proposed facility .. 

Mechanical Deactivation 

Mechanica l deactiva tion is caused by mechanical maliunction, improper operation of key 
components or physical damage being inflicted upon the TWC converter. Based upon the 
design of the proposed system, mechanical deactivation is not anticipa ted to be a viable 
circumstance at the proposed facility. 

Meltdown: Converters can literally melt down when conditions become so rich that raw fuel is 
discharged from the combustion chamber into the exhaust flow. Fuel in the exhaust flow can be 
ignited by a catalyst's high temperatures. Burning fuel within the converter creates so mum 
additional heat that the ceramic catalyst is unable to withstand the high temperatures and 
begins to melt. Melting causes the ceramic monolith to collapse an d the converter to be 
destroyed. A melted ceramic converter may significantly block exhaust flow and cause 
irreparable damage to the engine. This situation is not anticipated to occur w ith the en gines 
chosen due to the lean burn design and the conh'ols on each engine with respect to airwfuel 
ratios. 

Converter meltdown can also be caused by other malfunctions induding: faulty oxygen sensors, 
incorrect fuel mixtures, worn spark plugs or plug wires, faulty check valves, incorrect ignition 
timing, faulty fuel injectors and other ignition malfunctions. 

Deteriorated Spark Plugs or Spark Plug Wires: spark plugs that don't fire, or misfire, can cause 
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unburned fuel to be discharged into the exhaust system. 

Improperly Operating Oxygen Sensor: an oxygen sensor failure can lead to incorrect readings of 
exhaust gasses. A faulty sensor can cause air / fuel ratios to be either too ridl or too lean. A rich 
mixhlfe can cause fuel to be discharged into the exhaust system. Lean mixtures produce 
conditions which diminish the rate at which hydrocarbons m;e oxidized. 

Catalyst Fracture: fracture to the catalyst can be caused by the catalyst becoming loose or 
cracked. Once breakage occurs, pieces of the converter may dislodge and begin obstruct air 
flow. Airflow obstruction creates backpressure and increases heat in the exhaust system, which 
can ultimately lead to overheating. 

For the above noted reasons, the use of NSCR aWes) on the Wartsila engines was reiected in . 
favor of a more teclmically proven SCR/CO Catalys t control system_ 
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Attachment F.6-2 
SCR and CO Catalyst Cost-Effectiveness 

Screening Level Values 
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SCR and CO Catalyst Cost-Effectiveness Screening Level Values 

The Applicant's SCR and CO catalyst systems are being designed and purchased as integral 
system to the Wartsila engines. As such, a breakout of individual system costs is difficult. The 
following table presents data eXh·acted from the various sources noted in the NSCR discussion 
above and references below whidl the Applicant believes clearly shows that the chosen control 
teclmologies for NOx and CO are very cost effective. 

Large Lean-burn SI Natural Gas-fired RICEs 

Cost Effectiveness Values, $/ton Reduced 

HP NOx (SCR) CO (Oxidation Catalyst) 

250 $4280-$4810 -
1000 $1320-$1490 -
4000 $580-$660 -

100 to >500 $430-$4900 <$5000 

1000 $2400-$3200 -
300-500' $8800 -

500-100' $10,300 -

Applicant's estimated data for -$7500 -$2700 
the Wartsila engines. 

*SCR as an incremental control to LEe. 

Preliminary screening level cost analyses for the proposed engine control systems are presented 
in the following tables. 

References: 
1. 1M Catalysts, MARAMA Workshop, NOx Control For Stationary Gas Engines, W. Chu, 

May20n. 
2. Wartsila Air Emissions Solutions, Marketing and Application Development 

Presenta tion, R. Wettstein, Wartsila, June 2011. 
3. Wartsila Low NOx Solutions, Scope and Experience, SFT-Oslo, H-P Nesse, Wartsila, 

May 2008. 
4. Baltic NECA-Ecanomic Impacts, Center far Maritime Shldies, J. Kalli et a1., Oct 2010. 
5. SCR Presentation, J. BOij, Wartsila, March 2007. 
6. See other references in the NSCR discussion above. 
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APPENDIX F.7 

Mitigation of Impacts 

Table F.7-1 (on the following page) presents the most recent listing of ERCs currently held in 
the SDAPCD bank as of August 11,2010. 

The Project, pursuant to the APCD NSR rule is not required to purchase or acquire sufficient 
emission reduction credits to offset the proposed project emissions due to its sta tus as a non
major source. As a result of the AQlA for PM10 as required in Rule 20.2(d) (2)(i) and 
20.2(d)(2)(v), PM10 offsets are also not required to mitigate PM10 impacts on Sta te AAQS. 
NSR rule required amounts of ERCs are delineated in Table F.7-2. 

TABLE F.7·2 SDAPCD EMISSION BANK CREDITS REQUIRED BY MMC 
EmissIon Reductioo '6redits. TPY 

PM10 VOC NO. SO, 

SDAPCD Offset Trigger Thresholds 100 50 50 100 

Fadlily PTE' 33,1 46.5 44,8 5.74 

Total Emission Credits Required to Mitigate Project 0 0 0 0 
Emissions Per District NSR Rules 20.1 , 20.2. 20.3, 

PM10 offsets per Rule 20.2(d)(2)(v) PM10 AQIA 0 - - -
'Values deri ved from Section 4,7, 

The Project currently holds no ERC certificates or other forms of mitigation. 

TABLE F.7·3 SDAPCD EMISSION BANK CREDITS HelD BY THE PROJECT AS OF AfC SUBMmAl DATE 
Emission Reduction Credils - TPY' 

PM\o VOC NO. SO, 

Total Emission Credits Held/Owned by OBPP at time of 0 0 0 0 
AFCIAOMD Application Submittal 

Imposed mitigations pursuant to CEQA, per the CEC authority, will be negotiated, 
acquired, and implemented per CEC guidance. These mitigations may be one or a 
combination of the following strategies: 

• Acquisition of existing ERCs from the District Bank. 

• Development of emissions reductions meeting the requirements of Rules 26.0 
through 26.10. 

CO 

100 

56.5 

0 

-

CO 

0 



APPENDIX F.1: MITI GATION OF IMPACTS 

• Funding of the Carl Moyer program as negotiated with the CEC and APeD. 

• Funding of other APeD dean air programs as negotiated with the CEC and APeD. 
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Table F.7-1 

San Diego APCD ERC Banking Registry Summary 

last updatc: August 11, 2010 
"Subjcct to Verification" 

CLASS A - ACfIVE ERC'S (fPY) 

Company Name 
Cabri llo Enterprises, LLC 
Cabri llo Power fl, LLC 

Childrens Hospital 
City of San Diego, Metropolitan Wastewater Dept 

Element Markets 

Genera l Dynamics Properti es , Inc. 

G illi s, Johm 
Grey K. Environmental Fund, LP 

Certificate No. NO. 
080527-01 
978938-05 35.30 
98 15 18-01 2.30 
984240-02 0.54 
950766-06 
970821 -02 
070823-01 1.10 
070823-02 
070823-03 
970809-02 1.26 
970809-05 
070619-02 
983809-01 
060328-01 1.90 
060328-02 2.20 
060328-03 
060328-04 
060328-05 
060328-06 
060803-02 
070731 -01 

Page 1 

Cumulative 
Totals 

VOC NOx VOC 
1.25 0.00 1.25 

35.30 1.25 
37.60 
38. 14 1.25 

0.38 38. 14 1.63 
22.76 38. 14 24.39 

39.24 24.39 
5.30 39.24 29.69 
0.20 39.24 29.89 

40.50 29.89 
0.23 40. 50 30.1 2 
2. 10 40.50 32.22 

25. 10 40.50 57.32 
42.40 57.32 
44.60 57.32 

2.90 44.60 60.22 
0.54 44.60 60.76 
0.10 44.60 60.86 
0:30 44.60 61.16 

36.70 44.60 97.86 
20.70 44.60 118.56 



CLASS A - ACTIVE ERC'S (TPY) Cumulative 
Totals 

Comp;-nJ'_Name Certificate No. NO. VOC NO. VOC 
Hanson Aggregates, Pacific SW Region 980772-0 1 0.93 45.53 11 8.56 

980772-03 0.26 45.53 11 8.82 
Hughes-Aircraft Co., Electro-Opti Cal Systems 94026 1-0 1 1.06 45.53 119.88 

94026 1-02 0.22 45.53 120.10 
IG&EGP, LLC 090819-0 1 18.70 45.53 138.80 

0908 19-02 18.70 45.53 157.50 
Muht-Hei, Inc. 981002-0 1 0.18 45.53 157.68 

98 1002-02 0.18 45.53 157.86 
98 1002-03 0.18 45.53 158.04 
98 1002-04 0.18 45.53 158.22 
98 1002-05 0.57 45.53 158.79 
98 1002-06 0.19 45.53 158.98 
98 1002-07 2.23 45.53 161.21 
981002-08 1.28 45 .53 162.49 
98 1002-09 0.18 45.53 162.67 
98 1002-1 0 2.07 45.53 164.74 
98 1002- 11 1.28 45.53 166.02 
98 1002-1 2 0.57 45.53 166.59 

Nat ional Steel & Shipbuilding 40995-02 0. 18 45.7 1 166.59 
40995-03 0.60 45.7 1 167.19 
40996-02 0.04 45.75 167.19 
40997-02 0.32 46.07 167.19 
40997-03 0.02 46.07 167.2 1 

Naval Air Station, North Island 99 10 14-0 1 8.00 54.07 167.21 
99 10 15-01 3.30 57.37 167.21 
99 1016-0 1 18.70 76.07 167.21 

Naval Stat ion, San Diego 950949-01 4.83 80.90 167.21 
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CLASS A - ACfIVE ERC'S (TPy) Cumulative 
Totals 

Company Name Certificate No. NO. VOC NO. VOC 
940206-01 0.67 81.57 167.2 1 
940206-03 0.05 81.57 167.26 

Navy Region Southwest 990223-0 1 12.02 93.59 167.26 
Nonhrop-Grumman Ryan Aeronautical Center 975000-0 1 1.20 93.59 168.46 
Olduvai Gorge LLC 070430-01 2.00 95.59 168.46 

070502-0 1 14.72 11 0.3 1 168.46 
070822-0 1 1.20 111.51 168.46 
070822-02 0. 10 111.51 168.56 
070822-04 11.05 111.5 I 179.6 1 
07 1004-01 10.80 111.51 190.41 
07 1004-02 12.00 123.5 1 190.4 1 
080527-01 16.90 123.5 1 207.3 1 
080722-01 2 1.1 8 123 .5 1 228.49 

Omy Mesa Generating Co. , LLC 000427-05 0.78 124.28 228.49 
000224-01 4.40 127.91 228.49 

Perfonnance Contracling Inc. 071217-01 1.00 127.91 229.49 
SDG&E 9838 11-01 4.0U 131.91 229.49 

060324-01 0.40 131.9 1 229.89 
060324-02 19.90 151.81 229.89 

Sherwin Will iams 987553-0 1 7.46 151.81 237.35 
ShiJll'ard Supplies, Inc. 06-0824-02 1.00 151.81 238.35 
Solar Turbines 970123-04 10.00 16 1.81 238.35 

950562-0 1 0.60 16 1.8 1 238.95 
Southern Cali fornia Ed ison Company 950 17 1-0 1 0.5 1 162.32 238.95 

95017 1-03 0.02 162.32 238.97 
Surface Technologies 990325-01 1.48 162.32 240.45 

United States Marine Corps 030507-01 3.00 165.32 240.45 

US Foam 974375-03 0.10 165.32 240.55 
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CLASS A - ACTIVE ERC'S (TPY) Cumulative 
Totals 

Company Name Certificate No. NO. VOC NO. VOC 
SW Divis ion, Naval Fac ilities Engineering Cmd. 954 185-0 1 2.00 165.32 242.55 

960709-01 9.00 165.32 25 1.55 
9703 11-0 I 13.00 165.32 264.55 
980511-03 3. 15 165.32 267.70 
980521-02 13.25 165.32 280.95 
980529-02 7.40 165.32 288.35 

Unisys Corporation 90 1238-01 3.66 165.32 292.01 
92 14 10-01 1.25 165.32 293.26 
940577-01 2.95 165.32 296.21 

USN Communications Station 940560-01 2.40 167.72 296.21 
940560-04 0.05 167.72 296.26 
94056 1-01 0.12 167.84 296.26 
940561-03 0.00 167.84 296.26 
940562-0 1 0.12 167.96 296.26 
940562-03 0.00 167.96 296.26 

Veterans Administration Hosoital 979555-01 1.90 169.86 296.26 

Witte, Fred 070619-03 2. 10 169.86 298.36 

TOTALS (tons/year) - 169.86 298.36 
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San Diego APeD ERC Banking Registry Summary 

last update: August J I, 2010 
"Subiect to Vcrificat:~··" -- --

CLASS A - ACTIVE ERC's (TPy) 

Company Name 
Cabrillo Power n, LLC 

City of San Diego, Metropolitan Wastewater Dept. 

Element Markets 

General Dynamics, Convair 

General Dynamics Properties, Inc_ 

Grey K Environmental Fund, LP 

Hanson Aggregates, Pacific SW Region 

- --- ----

Certificate No. 
978938-02 
978938-03 
978938-04 
9815 18-02 
9815 18-03 
9815 18-04 
950766-02 
950766-04 
070823-04 
070823-05 
070823-06 
951022-01 
95 1022-04 
95 1022-07 
970809-01 
970809-03 
970809-04 
060328-10 
060328-08 
060328-09 
060328-07 
980772-02 
980772-04 

Page I 

PM10 

2.8 

0.1 

0.63 

0.30 

1.50 

0.46 

0.20 

0.40 

0.09 

Cumulative 
Totals 

CO SOx PMJO CO SO~ 

15.2 0.00 15.20 0.00 
2.80 15.20 0.00 

8.1 2.80 15.20 8.10 
0.9 2.80 16. 10 8.10 

2.90 16. 10 8.10 
0.7 2.90 16.10 8.80 

1.88 2.90 17.98 8.80 
3.53 17.98 8.80 

0.30 3.53 17.98 9. 10 
3.83 17.98 9. 10 

1.30 3.83 19.28 9. 10 
64.80 3.83 84.08 9.10 

0.10 3.83 84.08 9.20 
5.33 84.08 9.20 

1.1 7 5.33 85.25 9.20 
5.79 85.25 9.20 

0.02 5.79 85 .25 9.22 
0.70 5.79 85 .95 9.22 

5.99 85.95 9.22 
2.00 5.99 87.95 9.22 

6.39 87.95 9.22 
2.20 6.39 90.15 9.22 

6.48 90.15 9.22 



CLASS A - ACTIVE ERC', (TPy) Cumulative 
Totals 

Con-;Pa;;V Name Certificate No. PMIO CO SOx PMIO CO SOx 
J-L G. Fenton Material Co. 4 11 06-03 129. 10 135.58 90. 15 9.22 

930902-02 3. 85 135.58 94.00 9.22 
930902-04 1.06 136.64 94.00 9.22 
930902-05 1.00 136.64 94.00 10.22 
975070-01 1.10 136.64 95. 10 10.22 
975070-03 0. 10 136.74 95. 10 10.22 
975070-04 0. 10 136.74 95. 10 10.32 
975733-01 1.60 136.74 96.70 10.32 
975733-03 0.20 136.94 96.70 10.32 

Jack Brunton 973039-02 24.20 136.94 120.90 10.32 
National Stee l & Shiobuildi;;; 40994-0 1 0.10 137.04 120.90 10.32 

40995-01 0.09 137.13 120.90 10.32 
40995-05 0.27 137.13 120.90 10.59 
40995-06 3.40 137.13 124.30 10.59 
40996-0 1 0.01 137. 14 124.30 10.59 
40996-03 0.02 137. 14 124 .32 10.59 
40996-04 0.35 137.14 124.32 10.94 
40997-0 1 0.45 137.59 124.32 10.94 
40997-04 0.06 137.59 124.38 10.94 
40997-05 0.04 137.59 124.38 10.98 

0.03 tDvofLead(pb) 40997-06 137.59 124.38 10.98 
Naval Station, San Dic20 950949-02 0.75 137.59 125.13 10.98 

950949-03 1.09 138.68 125.13 10.98 
940206-02 0.04 138.72 125.13 10.98 
940206-04 0. 12 138.72 125.25 10.98 
940206-05 0.04 138.72 125.25 11.02 

NA VERUS Inc. 040203-0 1 0.60 138.72 125.85 11.02 
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CLASS A - ACTIVE ERC's (TPY) Cumulative 
Totals 

Company Name Certificate No. PMIO CO SOx PMIO CO SOx 
040203-02 0.10 138.82 125.85 11.02 
978227-01 0.90 138.82 126.75 11.02 
978227-03 0.10 138.92 126.75 11.02 
98 1024-02 0.17 139.09 126.75 11.02 
981024-04 0.37 139.09 127. 12 11.02 
98 1024-05 0.09 139.09 127. 12 11.11 
98 1954-01 4.52 139.09 131.64 11.11 
981954-03 0.28 139.09 131.64 11.39 
98 1954-04 0.61 139.70 131.64 11.39 

Olduvai Gorge LLC 071004-03 50.30 139.70 181.94 11.39 
071004-04 0.85 140.55 181.94 11.39 
071004-05 0. 10 140.55 181.94 11.49 

Ra lston Purina 50055-01 0.50 141.05 181.94 11.49 
50055-02 4.60 141.05 181.94 16.09 
50055-05 3.40 141.05 185 .34 16.09 

SDG&E 921291-03 55.30 141.05 240.64 16.09 
921291 -04 2.90 143.95 240.64 16.09 
979298-02 13.83 143.95 254.47 16.09 

South Coast Materials Company 940101 -01 10.80 154.75 254.47 16.09 
Southern Cali fomia Edison Company 950171 -02 0. 11 154.75 254.58 16.09 

950171-04 0.01 154.76 254.58 16.09 
95017 1-05 0.10 154.76 254.58 16.19 

STMicrociectronics, Inc. 978887-01 1.50 154.76 256.08 16.19 
978887-04 0.10 154.86 256.08 16.19 

SW Division, Naval Faci lities Engineering COld. 9703 12-01 2.00 156.86 256.08 16.19 
US Foam 974375-02 1.10 156.86 257.18 16.19 

974375-05 0. 10 156.96 257. 18 16.19 
- -
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CLASS A - ACTIVE ERC's (TPY) Cumulative 
Totals 

Company Name Certificate No. PMI0 CO SOx PMIO CO SOx 
USN Communications Station 940560-02 0.49 156.96 257. 18 16.68 

940560-03 0.34 157.30 257. 18 16.68 
940560-05 1.05 157.30 258.23 16.68 
94056 1-02 0.03 157.30 258.26 16.68 
94056 1-04 0.01 157.30 258.26 16.69 
94056 1-05 0.00 157.30 258.26 16.69 
940562-02 0.03 157.30 258.29 16.69 
940562-04 0.0 1 157.30 258.29 16.71 
940562-05 0.00 157.3 1 258.29 16.7 1 

PMI0 CO Sox 
TOTALS (tons/vear)- 157.31 258.29 16.71 
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San Diego APCD MERC Banking Registry Summary 

last update: August 11, 2010 
"Subject to Verification" 

CLASS A - ACTIVE MERC'S (TPY) 

Company Name 
COMCABWEST USMC 
Otay Mesa Generating Co. LLC 

-

Certificate No. NOx 
977891-01 4 .30 
980626-01 2.53 

TOTALS (tons/year 

Page I 

Cumulative 
Totals 

VOC NOx VOC 
4.30 0.00 
6.83 0.00 

= 6.83 0.00 



APPENDIX F.B 

Cumulative Impacts Analysis Protocol 

Potential cumulative air quality impacts are not expected to occur or result from the 
Cogentrix QBPP Project due to the following; (1) emissions from the project are below the 
SDAPCD major source thresholds, (2) the low predicted impacts as delineated in Section 4.7, 
and (3) the scarcity of significant major sources within an 8 mile radius of the site. 
Notwithstanding the foregoing, a request has been made to the SDAPCD for the necessary 
source records (source locations, stack data, and emissions data) fo r any identified major 
stationary sources within the designated 8 mile radius. 111ese records were not received 
prior to the AFe filing, and as such the cumulative analysis is being prepared for 
presentation at a later date . 

Reg ional Impacts 
Regional air quality impacts are possible for pollutants such as ozone, which involve 
photochemical processes tha t can take hours to occur . The Project is not required, per the 
San Diego Air Pollution Control District (SDAPCD) NSR Rule to supply emissions 
mitigation (see Appendix B.7), although mitigation for some pollutants may be required by 
the CEC. 

Although the relative impor tance of VOC and NOx emissions in ozone formation differs 
from region to region, and from day to day, most air pollution control p lans in California 
require roughly equivalent contTols (on a ton per year baSiS) for these two pollutants. The 
change in emissions of the sum of these pollutants, equally weigh ted, will be used to 
provide a reasonable estimate of the impact of the Project on ozone levels. The net change in 
emissions of ozone p recursors from the Project will be compared with emissions hom all 
sources within the SDAPCD (Table F.8-1). 

'Fable F.8-1 Est:i1nated SOAPeD iEm..issi0l1S "Inventory fo r 2008 (tons!, day) 

Source Category TOG ROG CO NO. SOx PM10 PM2.5 

Total Stationary Sources 357.7 32.3 22.2 9.1 0.5 8.6 6.1 

Total Area Sources 58.3 35.8 28.1 2.7 0.2 94.5 16.1 

Total Mobile Sources 96.5 88.1 771.9 157 1.3 10.8 8.8 

Total Nahual Sources 87 67.1 137.6 4.2 1.3 13.9 11.8 

Air Basin Total (tons/day) 599.5 223.3 959.8 173 3.3 127.8 42.8 

Air Basin Total (tons/yrp 218,818 81,505 350,327 63,145 1,205 46,647 15,622 

Source: CARB, 3/2011 . 
1 based on 365 days/year. 



Air quali ty impacts of fine particulate, PM lO and/ or PM2.5, have the potential to be either 
regional or localized in nature. On a regional basis, an analysis similar to that proposed 
above for ozone will be performed, looking at the three pollutants that can form PM10 in the 
atmosphere, i.e., YOC, SOXI and NQ.-, as well as directly emitted particulate matter. 
SDAPCD regulations do not require offsets to be provided for PM1o, NOx, SOx, and VOC 
emissions from the project, i.e., the net increases are well below the SDAPCD offset trigger 
thresholds. 

As in the case of ozone precUJ'sors, emissions of PMlO/2.5 precUJ'sors are expected to have 
approximately equivalent am bient impacts in forming PM1o/2.5, per ton of emissions on a 
regional basis. Table F.8-2 provides the com parison of emissions of the criteria pollutants 
from the Project with emissions from all sources within the SOAPCD as a whole. 

Thb1e F.8-2 C0mparison of tile-Project Emissions to Estimated Inventer¥ Jer 20Q8 

Category TOG RaG' co NOx sax PMIO PM2.5 

Project Emissions (tons/yr) 0 46.5 56.5 44.8 5.74 33.1 33.1 

SOAPeD Total (tons/ yr) 218,818 81,505 350,327 63,145 1,205 46,647 15,622 

Project % of Air Basin Total 
I (basis Tonsf .. l 

0 0.057 0.016 0.071 0.48 0.071 0.212 

I Project VOC emissions compared to lllventory ROG errusslOns. 

Localized Impacts 
Localized impacts from the Project could result from emissions of carbon monoxide, oxides 
of nitrogen, sulfur oxides, and directly emitted PM10. A dispersion modeling analysis of 
potential cumulative a ir quality impacts will be performed for all four of tllese pollutants. 

In evaluating the potential cumulative localized impacts of the Project in conjunction with 
the impacts of existing facilities and facilities not yet in operation but that are reasonably 
foreseeable, a potential impact area in which cumulative localized impacts could occur was 
identified as an area with a radius of 8 miles around the plant site. Based on the results of 
the proposed air quality modeling analyses described above, "significant" air quality 
impacts, as that term is defined in federal air quality modeling guidelines, will be 
determined. If the project's impacts do not exceed the significance levels, no cumulative 
impacts will be expected to occw', and no further analysis will be required. Otherwise, in 
order to ensure that other projects that might have significant cumulative impacts in 
conjunction with the Project are identified, a search area with a radius of 8 miles beyond the 
project's impact area will be used for the cumulative impacts analysis. Wi thin this search 
area, three categories of projects with emissions sources will be used as criteria for 
identification: 

• Projects which have recently commenced operations whose emissions may not be 
reflected in the ambient monitoring background data, i.e., conunenced operations after 
January 2010. 



• Projects which have filed for air pollution permits to construct which have not been 
issued, but that are reasonably anticipated to be issued, and subsequently constructed 
and operated. 

• Foreseeable (reasonably known) projects that have not, to date, filed any applications for 
development 

The applicable inclusion dates for each of the above source categories will be discussed and 
approved by. the SOAPeD staff. The requested source listings will incorporate these dates. 
Projects tha t are existing, and that have been in operation such tha t their emissions are 
reflected in the ambient air quality data that has been used to represent background 
concentrations require no further analysis. The cumulative impacts analysis adds the 
modeled impacts of selected facilities to the maximum measured background air quality 
levels, thus ensuring that these existing projects are taken into account. 

Projects for which air pollution pennits to construct have been issued but that were not 
operational will be identified tluough a request of permit records from the SOAPeD. The 
search will be reques ted to be performed at two levels . For permits that are considered 
"major modifications" (Le., emissions increases greater than 40 tons/ year of NO,.: or S02, 25 
tons/year of total suspended particulate, 15 tons/year of PMlO), a region within 8 miles of 
the proposed project site will be evaluated. For projects tha t had smaller emissions chan ges, 
but still greater than 15 tons/year, a region within 8 miles of the proposed project site will 
also evaluated. Projects that satisfy either of these criteria and that had a permit to construct 
issued after the applicable inclusion date, will be included in the cumulative a ir quality 
impacts analysis. The inclusion date, as noted above, will be selected based on the typical 
length of time a permit to construct is valid and typical project construction times, to ensure 
that projects that are not reflected in the current ambient air quali ty data are included in the 
analysis. Projects for which the emissions change was smaller than 15 tons/year will be 
assumed to be de minillHts, and will not be included in the dispersion modeling analysis. 

A list of projects within the project region meeting the above noted criteria has been 
requested from the SOAPeD staff. 

Given the potentially wide geographic area over which the dispersion modeling analysis is 
to be performed, the Aermod model will be used to evaluate cumulative localized air 
quality impacts. The detailed modeling procedures, Aermod options, and meteorological 
data used in the cumulative impacts dispersion analysis were the same as those described in 
Section 4.7. The receptor grid will be spaced at 100 meters and cover the area in which the 
detailed modeling analysis (described above) indicates that the project w ill have impacts 
that may exceed any significance levels. 

Cumulative Impacts Dispersion Modeling 
The dispersion modeling analysis of cumulative localized air quality impacts for the 
proposed project w ill be evalua ted in combination with o ther reasonably foreseeable 
projects and air qua lity levels attributable to existing emission sources, and the impacts 
were compared to state or federal air quality standards for significant impact. As discussed 
above, the highest second-highest modeled concenh'ations will be used to demonstrate 
compliance with standards based on short-term averaging periods (24 hours or less). 



Supporting information to be used in the analysis includes the following: 

• 2008 estimated emissions inventory for the SDAPCD (Table F.8-1)i 

• List of projects resulting from the screening analysis of permit files by the SDAPCDi 

• Table delineating location data of sources included in the cumulative ail' quality impacts 
dispersion modeling analysis; 

• Stack parameters for sources induded in the cumulative air quali ty impacts dispersion 
modeling analysis; and 

• Output files fo r the dispersion modeling analysis. 



APPEND IX F.9 

District Permitting Forms 

Pursuant to the SDAPCD Rule 14, the fo llowing District permit application forms are 
included herein: 

Form: APeD 116 (1) 

Form: 34AJ (12) 

Form: Certificate of Exemption (1) 

These fo rms reference data contained in the AFC which is of higher deta il than can be input 
on the actual form. This data is contained in the following specific sections of the AFC: 

Section 2.0 P roject Description 

Section 4.7 Air Quality 

Section 4.8 Public Health 

Appendices F.1 through F.1D 



"pcp 116 (Rev. (4107) SAN OlooO AIR POU.lJTION CO~"fROL DISTRICT 
10124 OLD GROVE "ROAD,SA.'I DIEGO CA '12IJI·IM9 

I'HONE{83S) S86-2600 ' FAX(8SB) S86· 26Qt 

PimMIT I RBGISTR.o\T1UN AI'PLICATION 

SUIIMrrrAL OF THIS API'I.ICATION OOES NOT GRANT I'ERMISSION TO CONSTRUcr OR TO Ol'~RATE EQUIPMF.,NT EXCEPT AS 
, ' 

J • i" I . Please auurt I II 

I Fonn(s) ., 
I. 181 N~w IlISlaliation 2. 0 Exi:!l!in&: Unpamiltcd Equipmcm or Rule II Change 3_ 0 Mooit"ical iOll of E.1islin&: Pmnillcd Equipmtn! 

4. 0 Anlcndmelu 10 E~i$ling Authority 1<1 COOSUUCI or AP 5. 0 Change of Equipment L.ocilldn 6. 0 Cllange <If Equipmenl Own~'fShip 

7. 0 Ch;mg~ or l\.'IT!1il Condlljon~ II. 0 Cllolnge Pennit In Ol)Cl"fltc SIlItu:lIO In~cliYe 9. 0 BaLlkmg EmiS5ions 

10. 0 "R egi>traljonIlCPortabl~. Equipm~nl II. 0 Other(SpeciCy) _ _ _____ __________ _ 

12. USlaffectcdAPIPOI/(s): _ ____ _ _ 

API' I. ICAl'IT INFOR,1\1ATlOS 
13. Name ur BIiSiTIClI (DBA) ,Oau.'.ilJ""ru.sh""C"",el.1 ro",-,j,k"LC,.~ __________________________ __ _ 

14. Nalure of Bu.,ill¢ss Etemjcal rower production 
IS. Doos Ihj~ CKJlni"ntioo own or (!pa8IC any oOu:r APCD pmnilu:d cquipnx:nt.u this or any (liner adjacent Iocllions m San Diego County? DY~ tl5I r.:o 

If yes. lisl UlIi&,led 1(>::llioo 10't Iisu:d <lfL )'Ollr PO's _---,~------_=---------=:-------------
lb. Twc of Owucr.ohip 0 Corponnion 0 Partnership 0 IndividWlJ OWIICf 0 GoYcmmcn! Agency t8l Other Limited Liability Company 
17. Nameot'ugal Own.:r(iftiilT,,",nl from DBA) __________________ _ _ ____________ _ 

A, EsiulD!lICOIOWDH IS, A" lhor;\1' 19 ConslrnC\ (It dln nenl from AJ 

JO. 
19, M~oIillS AdiJn!'i:I 

City 

Ouilil Brush Genco. LLC 

21D..i.Arrowoojnt Bly<! 

Chitrlo!lC 20. 

'0. 
22. 

Slate -. ~Nl.C~ _______ Zip 28273 _ _ ______ ~v, ____ _ 
UJ7~04~IL>.'2~$~-J~,~OO"_ ___ FAX (704) 527-4411 '--'--_ ___ 'AXOL-l'-___ _ 

C. ('\:tmll 10 Ollenle (if dilTen:ol f1'00i AI I). "min, Inf" rmallon (If differeDI from A) 

23. N~me 

14. r-hi!ing Address 

2S Ci,y 
2b Sl~te Zip _______ _ _ ______ __ Zip ______ _ 

27. Phone ) FAX IL_~I______ ,_-' ______ "AX LI _-'-_____ _ 
EQUI.l'J\1£NTJPROCE..liS INIi"OR.'\fA'fTON: Type of Equipmt'nl: 181 SWliooar, 0 Porwbk. 
If port~b!r, wiU opu~tkln uCffd 12 ~onSK\lU" e nlflnths IIlthe ~me IGeMtioo 0 Yn 0 No 

28. Equipmcm l.oc'Lion Addrt~~ SycamQre Landfill Rd City ,S."rul.ceL __ P~rccl No. ________ _ 

29. Stole '-CfiA______ Zip_ ____ Phum: C_-'-______ _ FAX (_ -'-_____ _ _ 

)0. SilCCOOlllCl TIde Phone (_-> _______ _ 

JJ . Oencn.l Description of EquipowntlProc:es.i FQ~sil flTel-fired elwrical generating plant - NAtCS 22! 1 12 

Jlealt:er filci!ity 11Jili7,in& SHe engine letbnoloGY 

12. Applk~tiun Sobmined by 181 OWIlCT t8l D!ltnllOT o Con(r~cl\ll" 0 CoruUl!:tn1 Affili~tion ____________ _ 

EXI)EDlTED APJ'J.ICATION I'ROC1::SSlNG : Ci3l I h~reb)" requl:Sl Expediled App!iel!tiun I'roc.·e."'ing and understand thaI: 

33. .) Expc:di lccJ processing ",HI illCur additional fo..~ ud pt:nnTI~ will nOI be iuucd unlil lbe additioo~1 feal Ne: plld in rull lst:e Rule 4O(d}(8)(i" l for details ). 
b) E,"(Kdiled pfoceninl.;5 COIIlLngcnl on the ~ va!l~b;hly of l/Ualifiw slJ!f. c) Once etlsineenn! r¢\IM:W bas Ix:gun this reqUCSI cannOi be canccUdI , 
til E>.(KditCll processing t b'1J~rantec. action hy ~y specific date Tl(1L"d~lt'j il suarantt:c pm1Iit lIPPWYll1. 

_ Ih~reb!.c~~il).:.!.~~~!~r __ f~~~~ _lhb appl~Eun_lstr:u_ell~~~rt("~ __________ _ 

~. S~NATUR''h~~~~~~~::~~~==================--~~D~e~~~IL1----------------______ _ 
3~ . I'rint Name B' . Title Vjce IZsidenl 

J6. Cllrnpany o L11111 B OI~b C C 1;!I~, 1..1....... Phone ( I , -704 ('72 2823 ,E-mail AthJruss R' hart.lG @C " CJ\I QS~Dl[!,HQm 

. :", ,:: " ,:: .. ,, " . :" . ,"""""'-C ~. ".:,-c', : '-f.'- , -: .:." :' -'ce, 

AP. 10. CuSL No. S~"(:lOT; UThi ' , X V SOC 

R~eirtll Oolte Ami Rec'd S Fec.Codc 

Engineering Contact "'coo. AP Fcc S T&M R~'Dewal Fo;e$ 

Refund Claim Ii Date """ S 

'"' NVO 
NC. au" 0, 

4.()7 -lWmm -1-



SAN DIEGO ATR POLLUTION CONTROL DlSTRICT 

SUPPLEMENTAL APPLICATION 
INFORMATION 

FEE SCHEDULE 
34A-J 

San Diego APCD Usc Only 

App!. No.: 

IDNo.: 

INTERNAL COMBUSTION ENGINES 

Company Name: Quail Brush Genco. LLC ENG INE #1 

2 Equipment Address: Sycamore Landfill Rd., Santee, CA. 
3 

4 

, 
• 

Reason for submiuing application: 

o Existing Unit. Dale of Installation ______ _ 

o Replacement of Exi sting Unit ; 

o Compliance with 2004 Diesel Engine ATCM 

[81 New or Additional Unit 

7 A. EOUIPMENT DESCRIPTION 
8 

, 
Engine Mfr. : ~W"a"",,s",;I,,-a __________ Model: 20V34SG-C2 

Engine hp Rating: Fue l Type: 0 di ese l'" ~ natural gas 

SIN: _____ _ 

o gasoline 

10 Combinat ion offuels (specify) nN!llo'-_________________________ _ 

" 
12 

JJ 

14 

" 
16 

17 

18 

" 
20 

Engine Equipment; f2I 
o 
o 
o 

turbocharger o aftercooier 

exhaust gas recirculation 

pre-chamber combustion 

o 4-degree retard of fue l inj ection 

I:8l lean bum 

[8] air/fuel contro ller 

diese l particu late filter (attach manufacturer's specification for efficiency, andlor 
ARB ve rificati on.) 

o other add-on contro l technology (attach manu facturer's specification for effic iency, 
andlor ARB verification.) 

(Specify) SCR and CO Catalyst 

o crankcase (blOW-by) emission contro l equ ipment 

(Specify) ____________ _ Model _______ _ 

21 Describe any in stack emission control andlor monitoring dev ices. (i.e., cata lytic converter) 

22 See AFC Section 4.7 (A ir Quality) and Appendices E. I and F.6 fo r data on stack emission controls and monitoring 

23 devices. CEMS will be installed on each engine to comply with Tille IV Acid Rain provisions. 

• Diesel fuel must be Certified California Diesel (CARB Diesel). 

24 B PROCESS DESCRIPTION 

2S Engi ne Dri ves: 0 compressor cfrn D pump 

26 f2I generator 9300 kw D other (specify) 

gpm 

27 Equipment is: 0 portable IZI stationary D continuous service 

28 f2I peak shaving electrical supply D cogeneration 

2' 0 emergency e lectrical supply D lIsed at any t ime 
JO 
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Jl c. OPERATING SCHEDULE (ty - pica I) 

Hours/day Days/week Weeks/year 

Average 16 7 37 

Maximum 24 7 24 

Equipped with a non-reseuable hour meler? [:gJ yes o no 

J2 D. FUEL CONSUMPTION AND EMlSSIONS (@IOO% Load) 

3l Liquid Fue l: gallhr gaVwk gallyr 

34 Gaseous Fuel: gallhr gal/wk gal/yr 

3S 78685 ill/hr _/wk lli'yr 

Exhaust Emiss ion*: LB/KR gIHP-HR g/HR PPM 

Carbon Monox ides (CO) see AFC for data 

Nitrogen Oxides (NOx) on fuel u,. rales 

Hvdcocarbons (HC) (NOll CH4) and EM IS SIONS 

Sulfur Oxides (SOx).@ 12% CO2 

Part iculate Matter (PM) 

36 • Please attach manufacturer's specifications or source of exhaust emission data. 

31 Exhaust Temperature ""731JI'--__ OF 

38 Fue l Suppli er: 2S"'D"G"'&"'E'---____________________________ _ 

39 Fuel Sulfur Content: % Sul fur (% wt. as S. (Liquid Fuel)) 

40 Fuel Sulfur Content: 4 ppm % Sulfur (% vol. as H2S (Gaseous Fuel» 

4 1 Engine year o rmanufacture: =-~20""I3,-_______ _ 

42 CARB Certification No.: 

43 EPA Certifi cation No.: 

44 E . RULE 1200 TOXICS EVALUATION, 

45 FACILITY SITE MAP Please provide a copy or a Thomas Bros. Map showing the geographic location of your facility . 
46 This helps by making it possible for the Districll'o use a Geographic Infonnalion System to identify community residents 
47 and workers who may be impacted by emissions from your facility. 

48 PLOT PLAN Please also provide a racility plot plan or diagram (need not be to scale as long as distances of key 
49 features from reference points are shown) showing the location of emission point(s) at the faci li ty, property lines, and the 
so location and dimens ions of buildings (estimated height, width, and length) that are closer than 100 ft. from the emission 
5 I point. This diagram helps by making it possible for the District to efficiendy set·up the inpulS for a health risk evaluation. 
52 Inaccurate infonnation may adversely affect the outcome of the evaluation. 

53 EMISSION POINT DATA Detennine if your emission source(s) are ducted sources or if they are unductedlfugitive 
54 sources and provide the necessary data below. (Examples of commonly encountered emission points: Dueted or Stack 
ss Emissions· an exhaust pipe or Slack, a roof ventilation duct; Unducted Emissions - anything not emitted through a duct, 
S6 pipe, or stack, for instance, an open window or an omdoor area or volume.) 
S7 
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" I. Dueted or Slack Emissions. (For I or more emission oints). Estimate values if you are unsure. 

Parameter 
Point # 1 Point #2 Point #3 Point #4 Point #5 Point #6 

Height of Exhaust above~round (ft.) 70 

Stack Diameter (or length/width) (ft) 4 

Exhaust Gas Temperature· (OF) 731 

Exhaust Gas Flow (actual cfin or fps) 61980 

Is Exhaust Vertical (Yes or No) Yes 

Raincao? (None, Flapper Valve, Rainc8P) None 

Distance to Propenv Line (+1· 10 ft) - 300 

.. Use "70 0p' or "Ambient" if unknown 

S9 2. Unducted Emissions (For 1 or more emission points), Estimate if you are unsure. 

60 Describe how unducted gases, va pOI'S, andlor particles get into the outside air. Provide a brief description of the 
61 process or operation for each unducted emission point. Ifunducled emissions come out of building openings such as 
62 doors or windows, estimate the size of the open in g (example - 3 ft x 4 f\ window). 

63 Ifunducted emissions originate outside your buildings, estimate the size o f the em ission zone (example· paint spraying 
64 2' x 2' x 2' bread boxes). 

" 
66 

67 .. 
69 

70 

71 

72 

73 RECEPTOR OAT A A receptor is a residence or business whose occupants could be exposed to toxic emissions from 
74 your faci li ty. In order to estimate the r isk to nearby receptors, please provide the d istance from the emission point to the 
75 nearest residence and to the nearest business. 

76 

77 

78 

79 

80 

Distance to nearest residence - 2600 fi 

Distance to nearest business - 2200 fi 

Distance to nearest school =-=4",,90~O,,---___ ft, 

Name of Preparer: nR"'jc"h".r"duB"'_"-'B"'oo""lh"--_______ _ Title: Sr. AQ Consultant 

Phone No.: (,130 1 474· 1893 E-mail : al titude3000@gmail.com Dale: "612"'3,,IL11"-___ _ 

NOTE TO APPLICANT: 
Before acting on an application for Authority to Construct or Pennit to Operate, the District may require further 
information, plans, or specifications. Forms with insufficient information may be returned to the applicant for completion, 
which will cause a delay in application processing and may increase process ing fees. The applicant should correspond 
with equipment and material manufacturers to obtain the information requested on this supplemental fonn. 
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SAN DIEGO AIR POLLUTION CONTROL DISTRICT 

SUPPLEMENTAL APPLI CATION 
lNFORMATION 

FEE SCHEDULE 
34A-J 

San Diego APCD Usc Only 

Appl. No.: 

ID No.: 

[NTERNAL COMBllSTION ENGrNES 

Company Name: Quail Brush Genco, LLC ENGfNE#2 

2 Equipment Address: Sycamore Landfil l Rd .. Santee, CA. 
3 

• , 
, 

Reason for submitting application: 

o Existing Un it, Date oflnstallalion ______ _ 

o Replace ment of Existing Unit ; 

o Compliance with 2004 Diesel Engine ATCM 

[8J New or Additional Unit 

7 A. EQU [PMENT DESCRIPTION 

8 

9 

Engine Mfr. : ,W"'."rt"s"-!illL. __________ Modei: 20V34SG-C2 

Engine hp Rating: Fuel Type: 0 diesel* [8] natural gas 

SIN: ____ _ 

o gaso line 

10 Combination arfuels (specify) ON!9o __________________________ _ 

II 

12 

13 

14 

IS 

" 17 

18 

19 

20 

Engine Equ ipment: [gJ 

o 
o 
o 

turbocharger o aftercooler 

exhaust gas recirculat ion 

pre-chamber combustion 

D 4-degrec retard af fue l injection 

[8J lean bum 

[8J air/fuel controller 

di esel parti cu late filter (attac h manufacturer's specificat.ion for efficiency. and/or 
ARB verification.) 

o other add-on control technology (attach manufacturer's specification for efficiency, 
anello r ARB verification.) 

(Specify) SCR and CO Calalyst 

D craokcase (blow-by) emiss ion control equ ipmeot 

(Specify) ____________ _ Model ____ ___ _ 

21 Describe any in stack emiss ion control and/or monitoring devices. (i.e., catalyt ic converter) 

22 See AFC Section 4 .7 (Air QuaJjty) and Appendices E.I and [6 for data QD stack emission conqo1s and monitoring 

23 devices. CEMS will be installed 0 0 each engine to comply with Title IV Acid Rain proyisions . 

... Diesel fuel must be Certified California Diesel (CARB Diesel). 

24 B PROCESS DESCRIPTION 

" Engine Drives: 0 compressor c fm 0 pump 

26 [gJ generator 9300 kw 0 other (spec ify) 

gpm 

27 Equipment is: 0 portable (gI stationary 0 continuous service 

" [gJ peak shaving e lectrical supply 0 cogeneration 

29 0 e mergency electrical supply 0 used at any time 
30 
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31 C. OPERATING SCHEDULE (ty. I) pica 

Hours/day Days/week Weeks/yea r 

32 

l3 

3' 

3S 

Average 16 7 

Maximum 2' 7 

Equipped with a non-resettable hour meter? [8] yes o no 

D. FUEL CONSUMPTION AND EMJSSIONS (@ 100% Load) 

Liquid Fue l: 

Gaseous Fuel : 

___ gallhr 

____ gaUhr 

-'.7",86",8,,-5 __ W'hr 

Exhaust Emission*: 

Carbon Monoxides (CO) 

Nitrogen Oxides (NOx) 

Hvdmcarbons (HC] (Non CH4] 

Sulfu, Oxides lSDx) fal 12% CO2 

Particulate Maner (PM) 

___ gal/wk 

____ gal/wk 

______ /wk 

LBIHR gIHP-HR 

,ee AFe 
on fuel 

ond EMIS 

37 

24 

____ gaUyr 

____ gallyr 

____ "f/yr 

.IHR PPM 

foe d,,,, 

u" rates 

SIONS 

36 *Please attach man ufacturer 's spec ifications or SOUTce of exhaust emiss ion data. 

37 Ex.haust Temperatu re l7",31.1 _ __ OF 

38 Puel Supplier: "-S"D",G.!!!&,,,E~ ____________________________ _ 

39 Fuel Sulfur Content: % Sulfur (% wt. as S. (Liqu id Fuel» 

40 Fuel Sulfur Content: 4 ppm % Sulfur (% vo l. as H2S (Gaseous Fuel)) 

41 Engine year of manufacture : :-~2~0~1",3 _______ _ 

42 CARB Certifi cation No.: 

43 EPA Certification No.: 

.. E. R ULE 1200 TOXICS EVALUATION: 

45 FAC ILITY SIT E MAP Please provide a copy ofa Thomas Bros. Map showing the geographic location of your facility . 
46 This helps by making it possible for the District to use a Geographic Infomation System to identifY community residents 
47 and workers who may be impacted by emissions from your faci lity. 

48 PLOT PLAN Please also provide a faci lity plot plan or diagram (need not be to scale as long as distances of key 
49 features from reference points are shown) showing the location of em ission point(s) at the facility, property lines, and the 
50 location and dimensions of bui ldings (estimated height, width, and length) that are closer than 100 ft. from the emission 
51 point. This diagram helps by making it possible for the District to efficiently set-up the inputs for a health risk evaluati on. 
52 Inaccurate infonnation may adversely affect the outcome of the evaluation. 

53 EM ISSION POINT OAT A Detennine if your emission source(s) are dueled sources or jfthey are unductedlfugllive 
54 sources and provide the necessary data below. (Examples of commonly encountered emission points: Oucted or Stack 
55 Emissions - an exhaust pipe or stack. a roof ventilation duct; Und ucted Emissions· anything nOI emitted through a duel, 
56 pipe, or Slack, for instance, an open window or an outdoor area or volume.) 

" 
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58 I. Du eled or Stack E missions (For 1 or more emission )()ints). Estimate values if you arc unsure. 

Parameter 
Point #1 Point #2 Point #3 Point #4 Point #5 Point #6 

Hei~ht of Exhaust above ground (ft) 70 

Stack Diameter (or len~thIwidtb) (ft) 4 

Exhaust Gas Temperature- (oF) 73 1 

Exhaust Gas Flow (actual cfm or fus) 61980 

[s Exhaust Vertical (Yes or NQ} Yes 

Raincap? (None Flapper Valve, Raincap) None 

Distance to Property Line (+/- 10 ft) -300 

.. Use "70 of'' or "Ambient" if unknown 

59 2. Und uctccl Emissions (For I or more em ission points) . Estimate if you are unsure. 

60 Describe how unducted gases, va pors, and/or particles get into the outside air. Provide a brief description of the 
61 process or operation fo r each unducted emission point lfunducted emissions comeau! of bui lding openings such as 
62 doors or windows, estimate the size of the opening (example - 3 ft x 4 ft window). 

63 Ifunducted emissions originate outside your buildings, estimate the s ize or lile emission zone (example - paint spraying 
6<! 2' x 2' x 2' bread boxes). 

" 
" 
67 

68 

69 

70 

71 

72 

73 RECEPTOR DATA A receptor is a residence or business whose occupants could be exposed to toxic emissions from 
74 your facility. In order to estimate the risk to nearby receptors, please provide the distance from the emission point to the 
75 nearest residence and 10 the nearest business. 

76 

77 

78 

" 
80 

Distance to nearest residence - 2600 ft 

Distance to nearest business - 2200 ft 

Distance to nearest school o--4=90~Q,-__ ft 

Na me of Preparer: ~R",; ,,,,h,,,,,,,d!Ja11. . .JB11.o!1!ol!th!L _______ _ Title: Sr. AQ Consultant 

Phone No. : (530 ) 474·1 893 E-mail: altitude3000@gmai l.com Da te: "6fl"",,31,,1.L1 ____ _ 

NOTE TO APPLICANT: 
Before acting on an application for Authority to Construct or Penni! to Operate, the District may require further 
infonnation , plans. or specifications. Forms with insufficient information may be returned to the applicant for completion, 
which will cause a delay in application processing and may increase processing fees . The applicant should correspond 
with equipment and material manufacturers to obtain the information requested on this supplemental fonn. 
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SAN DIEGO AIR POLLUTION CONTROL DlSTRlCT 

SUPPLEMENTAL APPLICATION 
INFORMATION 

FEE SCHEDULE 
34A-J 

Sail Diego APCD Use Only 

API' !. No.: 

ID No.: 

INTERNAL COMBUSTION ENGINES 

Compa ny Na m e: Quail Brush GencQ, LLC ENGINE #3 

2 Equipment Address: SycamQre Landfill Rd .. Santee, CA. 

J 

4 , 
, 

Reason for submitting application: 

o Existing Unit, Dale of Installation ______ _ 

o Replacement of Existi ng Unit; 

o Compliance with 2004 Diesel Engine ATCM 

[8J New or Additional Unit 

7 A. EOUIPMENT DESCRIPTION 

• Engine Mfr.: ~W"ru1s=i",l a,--_________ Model: 20V34SG..c2 S!N: ____ _ 

, Engine hp Rating: Fuel Type: 0 diesel· [g] natura l gas D gaso line 

10 Combination offuels (specify)N OIllO'-___________ ______________ _ 

II 

12 

IJ 

14 

IS 

l' 
17 

I' 
l' 
20 

Engine Equipment: I8'J 
o 
o 
o 

turbocharger o aftercooler 

exhaust gas recircu lation 

pre-chamber combustion 

o 4-degree retard of fuel injection 

[8J lean burn 

[8] ai r/flle l controller 

diesel particulate filter (attach manufacturer's specification for efficiency, and/or 
ARB verificat ion.) 

o other add-on control technology (anach manufacturer's specification for effic iency. 
andlo r ARB verification.) 

(S pecify) SCR and CO Cata lyst 

o crankcase (blow~by) emission control equ ipment 

(Specifyl ____________ _ Model _______ _ 

21 Describe any in stack em iss ion contro l and/or mon itori ng devices. (i.e., catalytic converter) 

22 See AFC Section 4.7 (Air Quality) and Appendices f.l and F.6 for data on Slack emission controls and monitoring 

2] devices. CEMS will be installed on each engine to comply with Title IV Acid Rain provisions . 

• Diesel fuel must be Certified California Diesel (CARB Diesel). 

24 B PROCESS DESCRJPTlON 

" Engine Drives: 0 compressor cfm 0 pump 

" I8'J generator 9300 kw 0 olher (specify) 

gpm 

27 Equipment is: 0 1>OI1ab ie [8J stationary 0 continuous serv ice 

28 I8'J peak shaving electrica l supply 0 cogeneration 

29 0 emergency electrical supply 0 used at any lime 
JO 
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1I c. OPERATING SCHEDULE (ty. I) pica 

Hours/day Days/week Weeks/year 

Average 16 7 37 

Maximum 24 7 24 

Equi pped with a non-resettable hour meter? [8J yes o no 

J2 D. FUEL CONSUMPTION AND EMISSIONS (@IOO%Load) 

" Liquid Fuel: gallhr gaVwk gaVyr 

,. Gaseous Fue l: gaVhr gal/wk gallyr 

" 78685 illIhr Iwk scUyr 

Exhaust Emission· : LBIHR ","P-HR . IHR PPM 

Carbon Monoxides (CO) see AFC for data 

Nitrogen Oxides (NOx) on fuel "SO rales 

Hyd rocarbons (HC) (Non CH4) "d EMIS SIONS 

Snl fur Oxides (SOx) <al 12% CO2 

Parti cu late Matter (PM) 

36 *please attach manufactu rer's specificat ions or source of exhaust emiss ion data. 

37 Exhaust Temperature L7>.3LI ___ OF 

38 Fuel Supplier: ",SD"G"",&"E~ ____________________________ _ 

]9 Fuel Su lfur Content: % Sulfur (% wI. as S. (Liquid Fuel» 

40 Fuel Sulfur Content: 4 ppm % Sulfur (% vol. as H2S (Gaseous Fuel» 

41 Engine year of man ufacture: :-~2~OLI3,-_______ _ 

42 CA RB Cen ifi cati on No.: 

43 EPA Certification No. : 

" E . RULE 1200 TOXICS EVAL UATION: 

45 FACI L.ITY SITE MAP Please provide a copy ofa ThOill as Bros. Map showing the geographic location of your facility. 
46 This helps by making it possible for the District to use a Geograph ic lnfomation System to identify community residenls 
47 and workers who may be impacted by emissions from your fac ility. 

48 PL.OT PL.AN Please also provide a facility plot plan or diagra ill (need not be to scaJe as long as distances of key 
49 features from reference points are shown) showing the loca lion of emiss ion point(s) at the fac il ity, property lines, and the 
50 location and dimensions of buildings (estimated height, width, and length) that are closer than 100 ft. from the em ission 
51 point. This diagram helps by making it poss ible for the District 10 efficiently set·up the inputs for a health risk evaluation. 
52 lnaccurate info rmation may adversely affect the outcome orthe evaluation. 

53 EM ISSION PO INT DATA Determine if your emission source(s) are ducted sources or if they are unductedlfugilive 
54 sources and provide the necessary data below. (Exa mples of commonly encountered emission points: Du cted or Stack 
55 [ missions · an exhaust pipe or Slack, a roof ventilation duct; Unducted Emissions · anyth ing not emined through a dUCl, 
56 pipe, or stack, for instance, an open window or an outdoor area or volume.) 

" 
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" I. Dueled 01'" Stack Emissions (For 1 or more emission oints), Estimate values if you are unsure. 

Parameter 
Point # 1 Point #2 Poinl #3 Point 114 Point #5 Point #6 

Heiofll of Exhaust above ground (ft) 70 

Stack Diameter (or length/width) (ft) 4 

Exhaust Gas Temperature- (OF) 731 

Exhaust Gas Plow (actual cfin or fps) 61980 

Is Exhaust Vertical (Yes or No) Yes 

Rainc30? (None, Flapper Valve Raincao) None 

Distance to ProoertY Line (+1- 10 ft) - 300 

* Use "70 OF' or "Ambient" if unknown 

59 2. Undllct ed Emissions (For I or more emission points). Estimale if you are unsure. 

60 Desc ri be how und uded gases, vapors, and/or pa rticles gel into the outsid e air. Provide a brief descript ion of the 
61 process or operation for each unducted emission point. Irunducted emiss ions come out of building openings such as 
62 doors or windows, estimate the size of t he o pe nin g (example - 3 ft x 4 ft window). 

63 Ifunducted em issions originate outside your buildings, estimate the size o r t he emission zo ne (example - paint spraying 
64 2' x 2' x 2' bread boxes). 

" 
66 

67 

69 

70 

71 

72 

7) RECEPTOR DATA A receptor is a residence or business whose occupants could be exposed to toxic emissions from 
74 your facili ty. In order to est imate lhe risk to nearby receptors, please provide the distance from the em ission point to the 
75 nearest residence and 10 the nearest business. 

76 

77 

78 

79 

80 

Distance to nearest residence - 2600 ft 

Distance to nearest business - 2200 ft 

Distance to nearesl school =-4~9zQ~O,-__ ft 

Name of P repa rer : ~Ri",'c"h"ar"duB",.JB2'o",o"th"--_______ _ Title: Sr. AQ Consultant 

Phone No.: el30 ) 474-1893 E-mail: altitude3000@gmai l.com Date: ~612~3",1~11,-___ _ 

NOTE TO APPLICANT: 
Before acting on an application fo r Authority to Construct or Penn it to Operate, the District may require further 
infonnation, plans, or specificat ions. Forms with insufficient information may be returned to the applicant for completion, 
which will cause a delay in application processing and may increase processing fees . The applicant should correspond 
with equipment and material manufacturers to obtain the information requested on this supplemental fonn. 
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SAN DrEGO AIR POLLUTION CONTROL DISTRICT 

SUPPLEMENTAL APPLICATION 
INFORMATION 

FEE SCHEDULE 
34A-J 

San Diego APCD Use Only 

App!. No. , 

ID No.' 

INTERNAL COMBI ISTION ENGINES 

Company Na me: Quail Brush GencQ, LLC ENGINE #4 

2 Equ ipment Address: Sycamore Landfill Rd., Santee. CA. 
3 

• , 
, 

Reason for submitting application: 

o Existing Unit. Dale of Insta ll ation ______ _ 

D Replacement of Ex isti ng Unit; 

o Compliance with 2004 Diesel Engine ATCM 

I:8l New or Additional Uni t 

1 A. EOUIPMENT DESCRIPTION 
8 Engine Mfr.: ,w,,""''''''wl.L.. _________ Model : 20V34SG·C2 SIN: _____ _ 

, Engine hp Rating: ___ _ Fuel Type: 0 diese l'" [8J natural gas o gaso line 

10 Combination of fuels (specify) ~N!Qo ________________________ _ 

" 
12 

13 

1. 
l' 

l' 
11 

18 

" 
20 

Engine Equipment: ~ 

o 
o 
o 

turbocharger o aftcrcoo ler 

exhaust gas recircul at ion 

pre-chamber combustion 

o 4-degree retard of fuel injection 

I'ZI lean burn 

[gI a ir/fue l contro ll er 

diesel particu late fi lter (attach manufacturer's spec ificat ion for effic iency, and/or 
ARB verification.) 

o other add-on control technology (attach manufacturer's specification fo r efficiency, 
and/or ARB verification.) 

(Specify) SCR and CO Catalyst 

o crankcase (blow-by) emission control equipment 

(Specify) ___ _ ________ _ Model _______ _ 

2 J Describe any in stack emission control and/or monitoring devices . (i.e., catalytic converter) 

22 See MC Section 4.7 (Air Quality) and Appendices E. I and F.6 for data on stack emission controls and monitoring 

21 devices. CEMS will be installed on each engine to comply with Title IV Acid Rain provisions . 

• Diesel fuel must be Cenified California Diesel (CARB Diesel). 

24 B PROCESS DESCRlPTlON 

" Engine Drives : 0 compressor cfm 0 pump 

26 ~ generator 9300 kw 0 other (specify) 

gpm 

21 Equipment is: 0 portab le [8J stationary 0 continuous service 

28 ~ peak shav ing e lectrical supply 0 cogeneration 

29 0 emergency electricaJ supply 0 used at any time 
30 
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31 C. OPERATING SCHEDULE (typical) 

Hours/day Days/week Weeks/year 

32 

)J 

34 

3l 

Average 16 7 

Maximum 24 7 

Equipped with a non-resettable hour meter? [8J yes o no 

D. FUEL CONSUMl'TJON AND EMISSIONS (@ 100% Load) 

Liquid Fue l: 

Gaseous Fue l: 

___ gallhr 

___ gallhr 

-'7.286"'8,.5'---_ scflhr 

Exhaust Emission": 

Carbon Monoxides (CO) 

Nitrogen Oxides (NOx) 

Hydmca,bons (HC) (Non CH4) 

Su lfu r Oxides (SOx) (a) 12% CO2 

Parti culate Matter (PM) 

____ gallwk 

___ gallwk 

___ ---.!wk 

LBIHR .IHP·HR 

50' AFC 

on fue l 

ond EMIS 

37 

24 

. ____ gal/yr 

___ gallyr 

____ illIyr 

./HR PPM 

fo' data 

u" rales 

SIONS 

36 · Please attach manufacturer's specifications or source of exhaust emission data. 

37 Exhaust Tem perature "7 .. l ",I ___ "F 

38 Fuel Supplier: ",SD",G"",&",E~ ____________________________ _ 

39 Fuel Su lfur Content : % Sulfur (% WI. as S. (Liquid Fuel» 

40 Fue l Su lfur Content: 4 ppm % Sulfur (% vo l. as H2S (Gaseous Fue l» 

4] Engine year of manufacture: :-~2~OlI3,--_______ _ 

42 CARE Certifi cation No.: 

43 EPA Certification No. : 

44 E. RULE 1200 TOXleS EVALUATION: 

45 fAClLITY SITE MAP Please provide a copy ofa Thomas Bros. Map showing the geograph ic location of your facility. 
46 This helps by making it possible for the District to use a Geographic Information System to identify community residents 
47 and workers who may be impacted by emissions from your facility. 

48 PLOT PLAN Please also provide a facility plot plan or diagram (need not be to scale as long as distances of key 
49 features from reference points are shown) showing the location of emission point(s) at the facility, property lines, and the 
50 location and dimensions of buildings (estimated height, width, and length) that are closer than 100 ft . from the emission 
51 point. This diagram helps by making it possible for the District to efficiently set·up the inputs for a heaHh risk evaluation. 
52 Inaccurate information may adversely affect the outcome of the evaluation. 

53 EMISSION POrNT OAT A Determine if your emission source(s) are ducted sources or if they are unductedlfugitive 
54 sources and provide the necessary data below. (Exa mples of commonly encountered emission poims: Dueted or Stack 
S5 Em issions - an exhaust pipe or stack, a roof ventilation duct; Unducted Emissions - anything not emined through a duct, 
S6 pipe. or stack, for instance, an open window or an outdoor area or volume.) 
57 
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" I. Dueted or Stack Emissio ns (For I or more emission Dints). Estimate values if YOU are unsure. 

Parameter 
Point # 1 Point #2 Point #3 Point #4 Point #5 Point #6 

Heieht of Exhaust above 2.round (ftl 70 

Stack Diameter (or len2th/widlh) (ft) 4 

Exhaust Gas Temnerature" ( OF) 731 

Exhaust Gas Flow (aclual cfm or fns) 61980 

Is Exhaust Vertical (Yes or No' Yes 

Ra inean? (None, Flanner Valve, Rainean) None 

Distance to ProperTV Line (+/· 10 tt) -300 

• Use "70 0p ' or "Ambient" if unknown 

59 2. Unducted Emissions (For I or more emission points) . Estimate if you arc unsure. 

60 Describe how unductcd gases, vapors, and/or particles get into the outside a ir. Provide a brief description afthe 
61 process or operation for each unducted emission point. Ifu nducted emissions come out of bu ilding openings such as 
62 doors or windows, estimate the s ize of the open ing (example - 3 ft x 4 ft window). 

6J Ifunducted emissions originate outside your buildings, estimate the size of the emission zone (example - paint spraying 
64 2' x 2' x 2' bread boxes). 

6S 

" 
67 

" 
69 

70 

71 

72 

13 RECEPTOR DATA A receptor is a residence or business whose occupants could be exposed to toxic emissions from 
74 your facility. ln order to estimate the risk to nearby receptors, please provide the d istance from the emission point to the 
75 nearest residence and to the nearest business. 

76 

77 

" 
79 

80 

Distance to nearest residence - 2600 ft 

Distance to nearest business -2200 ft 

Distance to nearest school =-4~90~91L __ ft 

N arne of Pre parer: ~R",k<th""",d,-,B~.",B!l!o",o1!th,,--_______ _ Title: Sf. AD Consultant 

Phone No.: (530 ) 474·1893 E-mail : altitude3000@gmail.com D.te: "'612"'31Liull ____ _ 

NOTE TO APPLICANT: 
Before acting on an application for Authority to Construct or Pennit to Operate, the District may require further 
infonnation, plans, or specifications . Fonns with insu ffi cient infonnation may be returned to the applicant for completion, 
which wiu cause a delay in application processing and may increase processing fees. TIle applicant should correspond 
with eq uipment and material manufacturers to obtain the information requested on this supplemental fonn. 
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SAN DIEGO AIR POLLUTION CONTROL DISTRICT 

SUPPLEMENTAL APP LICATION 
INFORM A TlON 

FEE SCHEDUL E 
34A-J 

San Diego APCD Usc Only 

App!. No.: 

ID No.: 

INTERNAL COMBUSTION ENGINES 

Company Name: Qua i! Brush Genco, LLC ENGINE"5 

2 Eq uipment Address: Sycamore Landfill Rd., Santee. CA. 
3 

• 
l 

6 

Reason for submitti ng application: 

o Existing Unit. Date of Insta ll ati on ______ _ 

o Replacement of Existing Unit; 

o Compliance with 2004 Diesel Engine ATCM 

[gI New or Add itional Un it 

7 A. EQUIPMENT DESCRIPTION 

8 

, 
Engine Mfr. : -"W"arts'-'>Ji..,I.'-_ ________ Model: 20V34SG.c2 

Engine hp Rating: Fuel Type: 0 di esel· (g] natural gas 

SIN: _____ _ 

o gasol ine 

10 Combination of fuels (specify) N=Q _________ _________________ _ 

11 

12 

13 

I ' 

1l 

16 

17 

18 

l' 
20 

Engine Equ ipment: !ZI 
o 
o 

turbocharger D aftercooler 

exhaust gas recirculation 

pre-c hamber combustion 

D 4~degree retard of fue l inj ection 

[8J lean bu rn 

[8J air/fue l controller 

o diesel particulate filter (attach manufacturer's specification for efficiency, and/or 
ARB verification.) 

o other add-on control tech nology (anach manufac turer' s specifi cation fo r efficiency, 
andlor ARB verification.) 

(Spec ify) SCR and CO Catalyst 

o crankcase (blow-by) emiss ion contro l equ ipment 

(Spec ify) ___________ _ Model _______ _ 

21 Describe any in stack emiss ion control and/or monitoring devices. ( i.e. , catalytic conven er) 

22 See AFC Section 4.2 (A ir Quality) and Appendices E, I and F.6 for data on stack emission controls and monitoring 

23 devices. CEMS will be installed on each engine to comply with Title rv Acid Rain provisions . 

... Diesel fuel mus1 be Certified California Diesel (CARB Diesel). 

2' B PROCESS DESC RIPTION 

2l Engine Drives: D compressor cfm D pump 

26 !ZI generator ,2:300 kw 0 other (specify) 

gpm 

27 Equipment is: 0 portable [8J stationary 0 continuous service 

2' !ZI peak shaving e lectrical supply 0 cogeneration 

2' 0 emergency electrical supply D used at any time 
30 
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31 C. OPERATING SCHEDULE (ty' I) p Ica 

Hours/day Days/week Weeks/year 

32 

33 

34 

31 

Average 16 7 

Maximum 24 7 

Equipped with a non-reseuable hour meter? [8:J yes D no 

D. FUEL CONSUMPTION AND EMISSIONS (@100% Load) 

Liquid FueL 

Gaseous Fuel: 

___ gal/hr 

_ __ gal/hr 

~7,,8,,6 8,.5'---_ illfhr 

Exhaust Emissio n· : 

Carbon Monoxides (CO) 

Nitrogen Oxides (NOx) 

Hydrocarbons (HC) (Non C H4) 

Sulfur Oxides (~Ox) (iU 12% CO2 

Parti cu late Matter ( PM) 

___ gaJ/wk 

____ gaVwk 

/wk 

LB/HR .IHP-HR 

"e AFC 

on fuel 

and EM1S 

37 

24 

. /HR 

for 

u" 

___ gaVyr 

___ gaJ/yr 

____ illfyr 

PPM 

data 

rates 

SIONS 

36 *Please attach manufacturer's speci fications or source of exhaust emission data. 

" Exhaust Temperature L7.>.3Ll ___ op 

38 Fuel Supplier: "S"D"'G"'&"'E'--____________________________ _ 

39 Fuel Su lfur Content: % Sulfur (% wt. as S. (Liquid Fuel» 

40 Fuel Su lfu r Content: 4 ppm % Sulfur (% vol. as H2S (Gaseous Fuel» 

<I J Engine year of manufacture : :-~2~OLI3'--_______ _ 

42 CARE Certification No.: 

41 EPA Certification No.: 

44 E. RULE 1200 TOXICS EVALUATION: 

45 FAC ILITY SITE MAP Please provide a copy ofa Thomas Bros. Map showing the geographic location of your facility. 
46 This helps by making it possible for the District to use a Geograpbic Information System to identify community residents 
47 and workers who may be impacted by emissions from your facility. 

48 PLOT PLAN Please also provide a faci lity plot pla n or diagram (need not be to scaJe as long as distances of key 
49 features from reference points are shown) showing the location of em ission point(s) at the facility, property lines, and the 
50 locat ion and d imensions of build ings (estimated height, width, and length) that are closer than 100 ft. from the emission 
SI poio!. This diagram he lps by making it possible for the District to efficiently set-up the inputs for a health risk evaluation. 
52 Inaccurate infonnation may adverse ly affect the outcome of the evaluation. 

S3 EMISSION POINT DATA Determine if your emission source(s) are ducted sources or if they are unductedffugitive 
54 sources and provide the necessary data below. (Examp les of commonly encOlmtered emission points: Dueted or S tack 
55 Emissions - an exhaust pipe or stack, a roof ventilalion duct; Undueted Emissions - anything not emitted through a duct, 
56 pipe, or stack; fo r instance, an open window or an ouldoor area or volume.) 
17 
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" I. Dueted or Stack Emissions (For I or more emission oints), Estimate values if you are unsure. 

Parameter 
Point #1 Point #2 Point 113 Point #4 Point #5 Point #6 

HeLght of Exhaust above ~round (ft) 70 

Stack Diameter (or lenlo!.th/widthl (ft) 4 

Exhaust Gas Temperature'" (OF) 731 

Exhaust Gas Flow (actual din or fos) 61980 

Is Exhaust Vertical (Yes or No) Yes 

Raincap? (None, Flapper Valve. Raincap) None 

Distance to Property Line (+/. 10 ft) -300 

*' Use "70 °P' or "Ambient" if unknown 

59 2. Unducted Emissions (For I or more emission points). Estimate if you are unsure. 

60 Describe how unducted gases, vapors, andlor particles get into the outsid e a ir. Provide a brief description of the 
61 process or operation for each unducted emission point. lfunducted emissions come out of building openings such as 
62 doors or windows, estimate the size of the opening (example - 3 ft x 4 ft window). 

63 Ifunducted emissions originate outside your bui ldings, estimate the siz.e of the emission zo ne (example - paint spraying 
64 2' x 2' x 2' bread boxes). 

6S 

67 

" 
69 

70 

71 

71 

13 RECEPTOR DATA A receptor is a residence or business whose occupants could be exposed to toxic emissions from 
74 your facility. in order to estimate the risk to nearby receptors, please provide the distance trom the emission point to the 
7S nearest residence and to the nearest business. 

76 

77 

78 

79 

80 

Distance to nearest residence - 2600 ft 

Distance 10 nearest business -2200 ft 

Distance to nearest school =-4~9~O~Q,--__ ft 

Name of Prepa rer: "RJlic.,h,"""dLJB""~B",o,,o1!Jlh!L _______ _ Title: Sr. AO Consultant 

Phone No.: (530 ) 474-1893 E-mai l : alt itude3000@gmail .com Date: ",6f2"",3i.L1 LI ____ _ 

NOTE TO APPLICANT: 
Before acting on an application for Aulbority to Construct or Permit to Operate, the District may require further 
information, plans, or specifi cations. Forms with insufficient information may be returned to the applicant for completion, 
which will cause a delay in application processing and may increase processing fees. The applicant should correspond 
with equipment and material manufacturers to obtain the information requested on this supplemental form. 
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SAN DIEGO AIR POLLUTION CONTROL DISTRICT 

SUPPLEMENTAL APPLI CATION 
LNFORMATION 

FEE SCHEDULE 
34A-J 

San Diego APCD Usc Only 

Appl.No.: 

IDNo.: 

INTERNAL COMBUSTION ENGINES 

Company Name: Quail Brush Genco, LLC ENGINE #6 

2 Equipment Address: Sycamore Landfill Rd .. Santee. CA. , 
• , 
, 

Reason for submitting application: 

o Existing Uni t, Date of Installation ______ _ 

o Replacement of Existing Unit; 

o Compliance with 2004 Diesel Engi ne ATCM 

(8] New or Additional Unit 

7 A. EQUIPMENT DESCRIPTION 
, Engine Mfr. : ~W"a!!Jrts",il!llaL-_________ ModeJ: 20V34SG·C2 SIN: _____ _ 

9 Engine hp Rating: _ __ _ Fuel Type: 0 diesel· [8J natural gas o gasoline 

10 Combination of fuels (specify) ~N",o ________________________ __ _ 

" 
12 

Il 

" 
" 
" 17 

18 

19 

20 

Engine Equ ipment: [SJ 

o 
o 
o 

turbocharger o aftercoo ler 

exhaust gas recircu lation 

pre-chamber combusiion 

D 4-degrce retard of fuel injection 

I8J lean burn 

t8J air/fue l contro ll er 

diesel particu late filt er (attach manufacturer's spec ification for effic iency, andlor 
ARB verification.) 

o other add-on contro l technology (attach manufacture r's specification for efficiency, 
and/or ARB verification.) 

(Specify) SCR and CO Catalyst 

o crankcase (blow-by) emiss ion control equ ipment 

(SpecifYl _ _ _______ ___ _ Model _______ _ 

2\ Describe any in slack emission control and/or monitoring devices. (i.e., catalytic converter) 

22 See ArC Section 4.7 (Air Duality) and AppendiceS F. I lind f.6 for data on stack emission controls and monitoring 

23 devices. CEMS will be installed on each engine to comply with Title IV Acid Rain provisions. 

* Diesel,fuel must be Certified California Diesel (CARB Diesel). 

" B PROCESS DESCRIPTION 

" Engine Drives: 0 compressor cfm 0 pump 

26 [SJ generator 9300 kw 0 other (specify) 

gpm 

27 Equipment is: 0 portable [8J stationary 0 cont inuous service 

28 [SJ peak shaving electrica l supply 0 cogeneration 

29 0 emergency electrical supply 0 used at any time 

30 
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31 C. OPERATING SCHEDUL E ( typlca I) 

Hours/day Davs/week Weeks/vear 

J2 

3l 

" 
3S 

Average 16 7 

Maximum 24 7 

Equipped with a non-resettable hour meter? [81 yes o no 

D. FUEL CONSUMPTION AND EMlSSIONS (@IOO% Load) 

Liquid Fuel: 

Gaseous Fue l: 

_ __ galJhr 

___ galfhr 

.17~862.18c.l.5 __ seflhr 

Exh~ust Em ission- : 

Carbon Monoxides (CO) 

Nitrol!en Oxides mOx) 

Hvdcocacbons fHC) (Non e li4) 

Su lfu, Oxides (SOx) (@ 12% CO2 

Particulate Matter (PM) 

____ galfwk 

____ gallwk 

____ Iwk 

L..BfHR ./HP·HR 

sec AFe 

on fuel 

'nd EM IS 

37 

24 

___ gallyr 

____ gallyr 

____ seflyr 

./HR PPM 

fo, d'la 

use rales 

SIONS 

36 · Please attach manufactu rer's specifications or sou rce of exhaust emission data. 

37 Exha ust Temperature 171.31.1 ___ of 

38 Fuel Supplier: "SDG""',,&"'E'--_____ _______________________ _ 

39 Fue l Sulfur Content: % Sulfur (% wt. as S. (Liquid Fuel)) 

40 Fuel Sulfur Cont ent: 4 ppm % Sulfur (% vol. as 1-1 25 (Gaseous Fuel» 

41 Engine year of manufacture: :-~2~0~13L ______ _ _ 

42 CARS Certification No.: __________ _ 

43 EPA Certification No.: ___________ _ 

" E. RULE 1200 TOXICS EVALUATION: 

45 FACILITY SITE MAP Please provide a copy ofa Thomas Bros. Map showing the geographic location of your facility. 
46 This helps by making it possible for the District to use a Geographic Information System to idemify community residents 
47 and workers who may be impacted by emissions from your facility, 

48 PI~QT PLAN Please also provide a fac ili ty plot pla n or diagram (need not be to scale as long as distances of key 
49 features from reference points are shown) showing the loca tion of emission point(s) at the facility, property lines, and the 
50 location and dimensions of bu ildings (estimated height, width, and length) tbat are closer than 100 ft . from the emission 
51 point. This diagram helps by making it possible fo r the District to efficiently set-up the inputs for a health risk evaluation. 
52 Inaccurate information may adversely affect the outcome of the evaluation. 

53 [MISSION POINT OAT A Determine if your emission source(s) are ducted sources or if they are unductedlfugitive 
54 sources and provide the necessary data below. (Examples of commonly encountered emission points: Du eted or Stack 
55 Emissions - an exhaust pipe or stack. a roof ventilation ducl; Undueted Em iss ions - anything not emitted through a ducl., 
56 pipe, or stack, for instance, an open window or an outdoor area or volume.) 

" 
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" I. Dueled or Stack Emiss ions, (For I or more emission lOints). Estimale values if you are unsure. 

Parameter 
Point #1 Point #2 Point #3 Point #4 Point #5 Point #6 

Height of Exhaust above Qround (ft) 70 

Stack Diameter (or length/width) (ft) 4 

Exhaust Gas Temperature- (OF) 731 

Exhaust Gas Flow (aclual cfrn or fps) 61980 

Is Exhaust Vertical (Yes or No) Yes 

Raincap? (None, Flapper Valve Raincap) None 

Distance to Property Line (+1. 10 ttl - 300 

• Use "70 oF" or "Ambient" i f unknown 

S9 2. Unducled Emissions (For I or mOTC emission points). Est imate if you are unsure . 

60 Describe how unducted gases, va pors, and/or particles get into the outside air. Provide a brief description of the 
61 process or operation fo r each undueted emission point. lfunducted emissions come out of building openings such as 
62 doors or windows, estimate the size of the opening (example - 3 ft x 4 fi: window). 

63 Ifunducted emissions originate outside your buildings, estimate the size of Ihe emission zone (example · paint spraying 
64 2' x 2' x 2' bread boxes). 

6S 

66 

67 

68 

69 

70 

71 

72 

73 REC EPTOR DATA A receptor is a residence or business whose occupants could be exposed to toxic emissions from 
7-4 your fac ility. In order to estimate the risk to nearby receptors, please provide the d istance fro m the emission point to the 
7~ nearest residence and to the nearest business. 

76 

77 

" 
79 

80 

Distance to nearest residence - 2600 ft 

Distance to nearest business - 2200 ft 

Distance to nearest school =-4~9z0~0,-__ ft 

N arne of Prepa ."cr: ..,Ri"'·c"'h"ac"d"B"'."-'B"'o"O!)Jlh"-_______ _ Title : Sf. AO Consultant 

Phone No. : (530 1 474-1893 E-mail : altitude3000@gmaiLcom Date: "'6/"'23"IL11'--___ _ 

NOTE TO APPLICANT: 
Before acting on an application for Authority to Construct or Pennit to Operate, the District may require further 
infonnation, plans, or specifications. Forms with insufficient information may be returned to the applicant for completion, 
which will cause a delay in application processing and may increase processing fees . The applicant should correspond 
with equipment and material manufacturers to obtain the infonnation requested on this supplemental form. 
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SAN DIEGO AIR POLLUTION CONTROL DISTRICT 

SUPPLE'I'tlENTAL APPLICAT ION 
lNFORMA TION 

FEE SCHEDULE 
34A-J 

San Diego APCD Use Only 

App!. No.: 

IDNo.: 

INTERNAL COMBUSTION ENGINES 

Compa ny Nam e: Qyail Brush Genco, LLC ENGINE #7 

2 Equipment Address: Sycamore Landfill Rd.! Santee. CA. 

3 
4 , 
, 

Reason for submitting application: 

o Ex. isting Unit , Date o f Installation _ _____ _ 

o Replacement of Existing Unit; 

o Compliance with 2004 Diesel Engine ATCM 

I'8J New or Additiona l Unit 

7 A. EOUIPMENT DESCRIPTION 

• Engine Mfr.: ~W",!!.rt",,,ila,-_________ Model: 20V34SG·C2 S!N, _____ _ 

9 Engine hp Rating: Fuel Type: D diesel* ~ natura l gas D gasol ine 

10 Combination of fuels (specify) N""o ________________________ _ 

II 

12 

" 
14 

" 
16 

17 

" 
19 

20 

Engine Equipment: [gJ 

o 
o 

turbocharger o aftercooler 

exhaust gas recirculat ion 

pre-c hamber combustion 

o 4-degree retard of fue l injection 

[8] lean burn 

[8J air/fue l controller 

o diesel particulate filter (attach manufacturer' s specification for efficiency, andlor 
ARB verificat ion.) 

o other add-Oil control technology (attach manufacturer 's specification fo r efficiency, 
and/or ARB verification.) 

(Spec;fy) SCR and CO Catalyst 

o c rankcase (blow-by) emission contro l eq uipment 

(Spec;fy) ____________ _ Model _______ _ 

21 Describe any in stack emiss ion control aDd/or mon itoring devices. (i.e., catalytic converter) 

22 See AFC Section 4.7 (Air Quality) and Appendices E.] and F.6 for data on stack emission controls and monitoring 

23 devices. CEMS will be installed on each engine to comply with Tit le IV Acid Rain provisions . 

• Diesel fuel must be Certi fi ed Californ ia Diesel (CARB Diesel). 

24 B PROCESS DESC1UPTlON 

" Engine Dri ves: 0 compressor cfin 0 pump 

" [gJ generator 9300 kw 0 other (spec ify) 

gpm 

27 Equ ipment is: 0 portab le [8J stationary 0 continuous serv ice 

" [gJ peak shaving electrical supply 0 cogeneration 

29 0 emergency electrical su pply 0 used at any time 

30 
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31 C. OPERATING SCHEDULE (typica l) 

Hours/day Days/week Weeks/year 

Average 16 ., 37 

Maximum 24 7 24 

Equipped with a non-reseuable hour meter? [8J yes D no 

32 D. FUEL CONSUMPTION AND EMISSIONS (@IOO% Load) 

3J Liq uid Fuel: gaVhr gaVwk gallyr 

3' Gaseous Fuel: gallhr gal/wk gallyr 

" 78685 Kflhr ~/wk ill/yr 

Exhaust Emission*: LB!HR . !HP·HR I!!\IR PPM 

Carbon Monoxides (CO) see AFe fo' data 

Nitrogen Oxides (NOx) on fue l us< rates 

Hyd<ocru-bons (He) (Non CH4) and EM1S SIONS 

Sulfu, Oxides (SOx) (Ql12% CO2 

Particulate Matter (PM) 

36 · Please attach manufacturer'S spec ifications or so urce of exhaust emiss ion data. 

3) Exhaust Temperature ,,7),,1,-__ OF 

38 Fuel Supplier: ,S"'O"G"'&"'E'-_ ___________________________ _ 

39 Fuel Sulfur Content: % Sulfu r (% wt. as S. (Liquid Fuel» 

40 Fuel Sulfur Content: 4 ppm % Sul fu r (% vo l. as H2S (Gaseous Fue l)) 

4 J Engine year of manufachlre: =-~20!!..L1 3'--_ _ _____ _ 

42 CARB Certification No.: 

43 EPA C ertification No.: 

44 E. RULE ]200 TOXICS EVALUATION, 

45 FACILITY SITE MAP Please provide a copy ofa Thomas Bros. Map showing the geographic location of your faci lity. 
46 This helps by making it possible for the District (0 use a Geographic In formation System to identifY conununity residents 
47 and workers who may be impacted by emissions from your facility. 

48 PLOT PLAN Please also provide a facility plot plan or diagram (need not be to scale as long as distances of key 
49 features from reference points are shown) showing the location of emission point(s) at the facility, propeny lines, and the 
50 location and dimensions of buildings (estimated height, width, and length) that are closer than 100 ft . from the emission 
51 point. This diagram helps by making it possible for the District to efficiently set-up the inputs for a health risk evaluation. 
52 Inaccurate information may adversely affect the outcome of the evaluation. 

53 EMJSS ION POINT OAT A Detcnnine if your em ission source(s) are dueted sources or if they are unductedlfugitive 
54 sources and provide the necessary data below. (Examples of conunonly encountered emission points: Du eted or Stack 
55 Emiss ions - an exhaust pipe or stack, a roof venlilatioo duct; Unducted Emissions - anything not emitted through a duct, 
S6 pipe, or stack, for instance. an open window or an outdoor area or volume.) 

" 
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58 I. Dueled o r S tack Emissions (For 1 or more emission oints), Estimate values if yOU are unsure. 

Parameter 
Point #1 Point #2 Point #3 Point #4 Point #5 Point #6 

Heie:ht of Exhaust above lUound (ft.) 70 

Stack Diameter (or length/width) (ft) 4 

Exhaust Gas Temperature· eEL 73 1 

Exhaust Gas Flow (actua] cfrn or fps) 6 1980 

Is Exhaust Vertical (Yes or No) Yes 

Raincap? (None, Flapper Valve. Raincap) None 

Distance to Property Line (+1- 10 8) -300 

* Use "70 °P ' or "Ambient" if unknown 

59 2. Unducted E.missions (For 1 or more emission points). Estimate if you are unsure. 

60 Desc ribe how unducted gases, vnpors, a nd/or particles get into th e outside air. Provide a brief descript ion of the 
61 process or operation for each unducted emission point. lrunducted emissions come out of build ing openings such as 
62 doors or windows. estimate the size of the opening (example - 3 ft x 4 ft window). 

63 Ifunducted emissions originate outside your buildings, estimate the size of the em ission zone (example - paint spraying 
64 2' x 2' x 2' bread boxes). 

" 
66 

67 

" 
" 
70 

71 

72 

7J RECEPTQR DATA A receptor is a residence or business whose occupants could be exposed to toxic em issiollsfrom 
74 your facility. In order to estimate the risk to nearby receptors, please provide the dislance from the emiss ion point to the 
75 nearest residence and to the nearest business. 

76 

77 

78 

79 

80 

Distance to nearest residence - 2600 ft 

Distance to nearest business - 2200 ft 

Distance to nearest school =-4=9Q~Q,,-___ ,ft 

Name or Preparer: "R"'ic"h"'ar"d'-"B"."'B"'oo""'th"--________ _ Title: Sr. AO Consultant 

Phone No.: (530 ) 474·1 893 E-mai l: altirude300Q@gmail.cQm Date: "'612:£3>1.11111 _ ___ _ 

NOTE TO APPLICANT: 
Before acting on an application ror Authority 10 Construct or Pennil to Operate, the District may require further 
information, plans, or specifications. Forms with insufficient information may be returned to the applicant ror complelion, 
which will cause a delay in application processing and may increase processing fees. The applicant should correspond 
with equipment and material manufacturers to obtain the information requested on this supplemental fonn . 
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SAN DIEGO AIR POLLUTION CONTROL DISTRICT 

SUPPLEMENTAL APPLICA nON 
IN FORMATION 

FEE SCHEDULE 
34A-J 

San Diego APCD Use Only 

AppJ. No.: 

£DNo_: 

INTERNAL COMBUSTION ENGINES 

Company Name: Quail Brush Genco. LLC ENomE #8 

2 Eq uipm ent Address : Sycamore. Landfill Rd., Sautee, CA. 
J 

• , 
6 

Reason for submitting applicat io n: 

o Ex ist ing Unit, Date o f Installation ______ _ 

o Replacement of E xisting Un it; 

o Compliance wit h 2004 Diesel Engine ATCM 

[8J New or Additio nal Unit 

7 A_ EOUIPMENT DESCRIPTION 
8 Engine Mfr.: 'W"art""siW1aL. _________ Mode l: 20V34SG-C2 SIN: _____ _ 

, Engine hp Rating; _ __ _ Fuel Type: 0 d iese l· [8J natura l gas o gasoline 

10 Combination of fuels (specify) oN!llo'-_________________________ _ 

II 

12 

]J 

14 

Il 

" 17 

18 

" 
20 

Engine Equipment: ~ 

o 
o 
o 

turbocharger o aftercoo ler 

exhaust gas recirculation 

pre-chamber com busti on 

o 4-dcgree retard of fue l inj ecti on 

[8J lean bum 

[8J ai r/fue l contro ller 

diese l particulate filter (attach manufacturer's specificati on for efficiency, and/or 
ARB verification.) 

o other add-on control technology (attach manufacturer's specification for efficiency, 
andlo r ARB verificatio n.) 

(Spec ilY) SCR and CO Catalyst 

o c rankcase (blow~by) emiss ion contro l equipment 

(Spec ;fy) ___________ _ Mode l _______ _ 

21 Describe any in stack emission control and/or monitoring devi ces. ( i.e., cata lytic converter) 

22 See AFC Section 4 .7 (Air Quality) and Appendices F. I and F.6 fo r data on stack em ission ccolrols and monitoring 

23 devices. CEMS will be installed on each engine to comply with Title rv Acid Rain provisions . 

• Diese l fuel must be Certi fi ed California Diesel (CARB Diesel). 

" B PROCESS DESCRIPTION 

2' Engine Dri ves: 0 compressor c fTll 0 pump 

2. ~ generator 9300 kw 0 other (specify) 

gpm 

27 Equipment is: 0 porl'able [8J stationary 0 continuous service 

28 ~ peak shaving e lectrical supply 0 cogenerati on 

29 0 emergency electrica l supply 0 used at any l ime 
JO 
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JI c. OPERATING SCHEDULE (typical) 

Hours/dav Days/week Weeks/year 

J2 

3l 

" 

Average 16 7 

Maximum 24 7 

Equipped with a non-resettable hour meter? l'8J yes o no 

D. FUEL CONSUMPTION AND EMISSIONS (@ IOO%Load) 

Liquid fuel : 

Gaseous Fue l: 

___ gaUhr 

_ __ gaJIhr 

~7"8,,,68,.5,---_ ill/hr 

Ex haust Emission*: 

Carbon Monoxides (CO) 

Nitrogen Oxides (NOx) 

Hydmc.,bons (HC) (Non CH4) 

Sulfu, Oxides (SOx) (ill 12% CO2 

Parti culate Malter (PM) 

___ gallwk 

___ gallwk 

____ /wk 

LBfHR 2IHl'- HR 

'" AFC 

on fuel 

and EMIS 

37 

24 

';HR 
fo, 

use 

___ gallyr 

___ gallyr 

____ scf/yr 

PPM 

data 

rates 

SIONS 

36 · Please attach manufacturer's specifications or source of exhaust emiss ion data. 

37 Exhaust Temperature L7>.3!.1 ___ ' F 

38 Fuel Supplier: ",SD"G""&,,,E~ _______________________ _____ _ 

39 Fuel Su lfur Content : % Sulfur (% wt. as S. (L iquid Fuel)) 

40 Fuel Su lfur Content: 4 ppm % Su lfur (% vo l. as H2S (Gaseous Fuel» 

4J Engine year of manufacture: =-~2¥OLI 3,--_ _ _____ _ 

42 CARB Certification No.: 

43 EPA Certification No.: 

44 E. RULE 1200 TOXICS EVALUATION, 

45 FACILITY SITE MAP Please provide a copy of a Th omas Bros. Ma p showing the geographic location of your faci li ty. 
46 This helps by making it possible for the District to use a Geographic Information System to identify community residents 
47 and workers who may be impacted by emissions from your faci lity. 

48 PLOT PLAN Please also provide a faci li ty plot plan or diagra m (need not be to scale as long as distances ofkey 
49 features from reference points are shown) showing the loca tion of emission point(s) at the fac ili ty, property lines, and the 
50 location and dimensions of buildings (estimated beight, width, and length) that are closer than 100 ft . from the emission 
51 pain!. This diagram helps by making it possible for the District to efficiently set·up the inpUls for a health risk evaluation. 
52 Inaccurate information may adversely affect the outcome of the evaluation. 

53 EMISSION POINT OAT A Determine if your emission source(s) are dueted sources or if they are unducted/fugitive 
S4 sources and provide the necessary data below. (Examples of commonly encountered emission points: Dueted or Stack 
55 Emissions· an exhaust pipe or stack, a roof venti lation duct; Undueted Emissions - anything not emitted through a ducl, 
56 pipe, or stack, for instance, an open window or an outdoor area or volume.) 
S1 
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" I. Ducted or Sta ck Emissions (For 1 or more emission oints). Estimate values if you are unsure. 

Parameter 
Point #1 Point #2 Poin! 1/3 Point #4 Point #5 Point #6 

Hei,ght of Exhaust above .\!.found (ft) 70 

Stack Diameter (or lenRthlwidth) (ft) 4 

Exhaust Gas Temperature'" (of) 731 

Exhaust Gas Flow (actual cfin or fos) 61980 

Is Exhaust Vertical (Yes or No) Yes 

Raincap? (None. Flapper Valve, Raincap) None 

Distance to Property Line (+1- 10 tt) -300 

• Use "70 °P ' or "Ambient" i f unknown 

59 2. Und ucted Emissions (For I or more emission points). Estimate if you are unsure. 

60 Oescribe how und uetcd gases, va pors, andlor particles get into t he outside a ir. Provide a brief description of lhe 
61 process or operation for each unducted em ission point. If unducled emissions come OUI of building openings such as 
62 doors or windows, estimate the s ize of the openin g (example - 3 ft x 4 ft window). 

63 Ifunducted emissions originate outside your buildings, estimate the size oJ t he emission zone (example - paint spraying 
64 2' x 2' x 2' bread boxes). 

" 
66 

67 

68 

69 

70 

71 

72 

73 REC EPTOR DATA A receptor is a res idence or business whose occupants could be exposed to toxic emissions fro m 
74 your facility. In order to estimate the risk to nearby receptors, please provide tbe distance from the emission point to the 
75 nearest residence and to the nearest business. 

" 
77 

78 

19 

80 

Distance to nearest residence - 2600 ft 

Distance to nearest business -2200 ft 

Distance to nearest school =-4",,90~0!L __ ft 

N arne of Preparer: .R"';c"h"'''"duB''-."'B'''o!!!ol1th''---_______ _ Titl e : St . AO Consultant 

Pho n e N o .: (530 ) 474-1893 E-mail : a ll itude300Q@gmail.com Date: "'6(2"'3,,1""11'--___ _ 

NOTE TO APPLI CANT: 
Before acting on an application for Authority to Construct or Permit to Operate, the District may require- further 
infonnatioll, plans, or specifications. Fonns with insufficient infonnation may be returned to the applicant fo r completion, 
which will cause a delay in application processing and may increase processing rees. The applicant should correspond 
with equipment and material manufacturers to obtain the inronnation requested on this supplemental fonn. 
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SAN DIE GO AIR POLLUTION CONTROL DlSTIUCT 

SUPPL.E-MENTA L APPLICATION 
INfORMATION 

San Diego APCD Usc Only 

FEE SCHEDULE 
34A-J 

Appl. No.: 

ID No.: 

rNTERNAL COMBUSTION ENGINES 

Compa ny Na me: Quail Brush Genco. LLC ENGINE #9 

2 Eq uipment Address : Sycamore Landfill Rd" Santee. CA. 
1 

Reason for submitting application: • , 
, 

o Existing Unit, Dale of lnsta lla tion ______ _ 

o Replacemen t of Existi ng Unit; 

D Compl iance with 2004 Diesel Engine ATCM 

C8J New or Additional Unit 

7 A. EQUIPMENT DESCIUPTlON 

• Engine Mfr.: ~W"a",rts.,I"la,-________ Model: 20V34SG-C2 SIN: _____ _ 

• Engine hp Rating: Fuel Type: 0 diesel· [2J natural gas o gasoline 

10 Combination of fuels (spec ify) N""o __________________________ _ 

I] Engine Equipment: cgj turbocharger 0 aftercoo ler 0 4-degree retard of fuel injection 

12 0 exhaust gas recircu lation (8J lean burn 

13 0 pre-Chamber combustion [8] air/fue l controller 

14 0 d iese l particulate filter (attach manufacturer's speci fication for efficiency, andlor 
15 ARB veri fication.) 

" 17 

o other add-on control technology (attach manufacturer's specification for efficiency, 
andlor ARB verification.) 

18 (Spec ify) SCR and CO Catalyst 

" o crankcase (blow-by) emission control equipment 

20 (Spec ify) _____ ______ _ Model _ _ _____ _ 

21 Describe any in stack emission control andlor monitoring devices. (i.e., cata lyt ic converter) 

22 See AFC Section 4.7 fAir Quality) and Appendices F.I and F.6 for data on stack emission controls and monitoring 

23 devices. CEMS will be installed on each engine to comply with Title [V Acid Rain provisions . 

• Diesel fue l musl be Certified California Diesel (CARB Diesel). 

24 B PROCESS DESCRIPTION 

2S Engine Drives: 0 compressor cfm 0 pump 

26 I:8J generator 2300 kw 0 other (specify) 

gpm 

27 Equipment is: 0 portable [g) stationary 0 continuous service 

28 I:8J peak shav ing electrical suppl y 0 cogenerat ion 

29 0 emergency electrical supply 0 used at any time 
30 
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31 C. OPERATING SCHEDULE (typical) • 

Hours/dav Davs/week Weeks/year 

32 

J3 

JS 

Avera.ge 16 7 

Maximum 24 7 

Equipped with a non· resettable hour meter? [8] yes o no 

D. FUEL CONSUMPTION AND EMISSIONS (@IOO% Load) 

Liq uid Fuel: 

Gaseous Fuel: 

____ gallhr 

___ gallhr 

-,7.28",68,,5,-_ rulhr 

Exh aust Emiss ion · : 

Carbon Monoxides (CO) 

Nitrogen Oxides (NOx) 

Hydrocarbons (He) (Non CH4) 

Sulfu r Oxides (SOx) @ 12% CO2 

Particulate Malter (PM) 

____ gallwk 

___ gal/wk 

___ --"wk 

LBIHR . /HP.HR 

so, AFe 

on fuel 

and EMIS 

37 

24 

___ gallyr 

___ gallyr 

____ illIyr 

. IHR PPM 

ror dam 

use rates 

SIONS 

36 · Please attach manufactu rer's specifications or source of exhaust emiss ion data. 

37 Exhaust Temperature 17,,-3 LI ___ OF 

38 Fuel Supp lier: "-SDG""",&,,,E~ _______________________ _____ _ 

]9 Fuel Sulfur Content: % Sul fu r (% wt. as S. (Liquid Fuel» 

40 Fuel Sulfur Content: 4 ppm % Sulfur (% vol. as H2S (Gaseous Fuel» 

41 Engine year of manufacture: =-~2y0113,-_ ______ _ 

42 CARB Certi ficat ion No.: 

43 EPA Certificat ion No.: 

44 E. RULE 1200 TOXICS EVALUATION: 

45 FAC IUTY SITE MAP Please provide a copy ofa Tho mas Bros. Map showing the geographic location of your fa cility. 
46 This helps by making it possible for the District to use a Geograph ic Infonnation System to identify community residents 
41 and workers who may be impacted by emissions from your facility. 

48 PLOT PLAN Please also provide a facilit y plot p iau o r diagra m (need not be to scale as long as distances of key 
49 features from reference points are shown) showing the location of emission point(s) at the facility, property lines, and the 
50 locatio n and dimen sions of buildings (estimated height, width, and length) that are closer than 100 ft . from the emission 
51 point. This diagram helps by making it possible fo r the District to efficiently set-up the inputs for a health risk evaluation. 
52 Inaccurate infonnation may adversely affect the outcome of tile evaluation. 

53 EMISS ION POlNT DATA Determine if your emission source(s) are ducled sources or if they are unductedlfugitive 
54 sources and provide the necessary data below. (Exa mples of commonly encountered emission points: Dueted or Stack 
55 EOI issions - an exhaust pipe or stack, a roof ventilation duct; Unductcd Emissions - anything not emitted through a ducl, 
56 pipe, or stack, for instance, an open window or an ouldoor area or volume.) 
57 
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58 I. Dueted or Stack Emissions (For 1 or morc emission mts). Estimate-values i[you arc unsure. 

Parameter 
Point #1 Point #2 Point #3 Point #4 Point #5 Point 116 

Height of Exhaust above ground (ft) 70 

Slack Diameter (or length/width) (ft) 4 

Exhaust Gas Temperature- (OF) 731 

Exhaust Gas Flow (actual cfin or tps) 61980 

Is Exhaust Vertical (Ves or No) Yes 

Raincap? (None. Flapper Valve. Raincap) None 

Distance to PropertY Line (+1· JO 8) - 300 

• Use "70 OF' or "Ambient" if unknown 

S9 2. Unducled Emissions (For I or more emission points). Estimate if you are unsure. 

60 Describe how unductcd gases, vapors, andlor particles getinlo the outside a ir, Provide a brief description of the 
61 process or operation for each unduclcd emission point. ,r unducted em.issions come out of building openings such as 
62 doors or windows, estimate the size of the opening (example - ) ft x 4 ft window). 

63 Ifunducted emissions o riginate outside your buildings, estimale the s ize of the emission zo ne (example - paint spraying 
64 2 ' x 2' x 2' bread boxes). 

6S 

66 

67 

" 
69 

70 

" 
72 

13 REC EPTOR DATA A receptor is a residence or business whose occupants could be exposed to toxic emissions from 
74 your facility . In order to estimate the risk to nearby receptors, please provide the distance from the emission point to the 
75 nearest residence and to the nearest business. 

76 

77 

78 

79 

80 

Distance to nearest residence - 2600 ft 

Distance to nearest business - 2200 ft 

Distance to nearest school = .... =9~00"-___ ft 

N arne of Preparcr: "R"ic"h"""'d"B".-'B"o,,o""h'---_______ _ Title: Sr. AO Consu ltant 

Phone No.: (530 ) 474-\893 E-mail: aJtilUde300Q@gmail.com Date: ",612£3lLl!JII~ ___ _ 

NOTE TO APPLICANT: 
Before acting on an application for Authority to Construct or Permit to Operate, the District may require further 
information, plans, or specifi cations. Fonns with insufficient infonnation may be returned to the applicant for completion, 
which will cause a delay in application processing and may increase processing fees . The applicant should correspond 
with equipment and material manufacturers to obtain the information requested on this supplemental fonn. 
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SAN DIEGO AIR POLLUTION CONTROL DISTRICT 

SUPPLEMENTAL APPLI CATION 
INFORMATION 

FEE SCHEDULE 
34A-J 

San Diego APCD Use Only 

App!. No., 

INTERNAL COMBUSTION ENGINES 

Company Na me: Quail Brush Genco, LLC ENG INE #10 

2 Eq uipment Address: SycamQre Landfi ll Rd .. Santee, CA. , 
, 
, 
, 

Reason for submitting application: 

D Existing Unit, Dale o f In stallation ______ _ 

o Replacement of Ex isting Unit; 

D Compliance with 2004 Diesel Engine ATCM 

[8] New or Additional Unit 

1 A. EOUIPMENT DESCRIPTION 

8 Engine Mfr.: ~W"a!!Jrt!lJsi,"laL _________ Model ; 20V34SG·C2 SIN, ____ _ 

9 Engine hp Rating: Fuel Type: 0 di esel· I8l natural gas D gasol ine 

10 Combination of fuels (specify) rN"OL _________________________ _ 

II 

" 
13 

" 
" 
16 

17 

" 
" 
20 

Engine Equipment: 1:81 
D 
D 
D 

turbocharger o aftercooler 

exha ust gas recirculation 

pre·cham ber combustion 

D 4-dcgrec retard of fuel injection 

[3J lean burn 

[8J a ir/fll e l contro ller 

diese l partic ulate filt er (attach manufacturer's specifi cat ion for efficiency, andlor 
ARB verification.) 

o other add-on contro l techno logy (attach manufacturer's specification fo r effic iency, 
andlor ARB verificati on.) 

(Specify) SCR and CO Catalyst 

o crankcase (blow-by) emiss ion contro l equipment 

(S pecify) ____________ _ Model _______ _ 

21 Describe any in stack em iss io n control and/or monitoring devices. (i .e., catalytic converter) 

22 See AFC Section 4.7 (Air Duality) and Appendices f.l and F.6 (or data on stack emission controls and monitoring 

23 devices. CEMS will be installed on each engine to comply with Title IV Acid Rajn provisions . 

.. Diesel fue l must be Cert ified Cali fornia Diesel (CARB Diesel). 

24 B PROCESS DESCRIPTION 

" Engine Drives: D compressor cfm D pump 

26 1:81 generator 9300 kw D other (specify) 

gpm 

21 Equipment is : D portab le !81 statio nary D continuous service 

28 1:81 peak shav ing electrical supply D cogeneration 

" D emergency e lectri ca l supply D used at any time 
10 
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JI c. OPERATING SCHEDULE ( typlca I) 

Hours/dav Davs/week Weeks/vear 

32 

33 

J4 

35 

Averall.e 16 7 

Maximu m 24 7 

Equipped with a non-resenable hour meter? r8J yes o no 

D. FUEL CONSUMPTION AND EMISSIONS (@100j', Load) 

Liquid Fuel: 

Gaseous Fuel: 

___ gal/hr 

___ gal/hr 

-1.7.,S6,.S,,-l __ wlhr 

Exhaust Emission" : 

Carbon Monoxides (CO) 

NitroQen Oxides (NOx) 

Hvdrocarbons fHC) (Non C H4) 

Sulfur Oxides (SOx)@ 12% CO2 

Particulate Matter (PM) 

___ gal/wk 

____ gal/wk 

____ /wk 

L..B/HR "'HP-HR 
,., AFe 
on fuel 

ond EMIS 

37 

24 

____ gallyr 

___ gal/yr 

____ scr/yr 

. fAR PPM 

for data 

u," ... ,,' 
SIONS 

36 · Please attach manufacturer's speci fications or source of exhaust emiss ion data. 

37 Exhaust Temperature 17>.3.1.1 ___ ' F 

38 Fuel Supplier: ~SD""G,,&",E,-____________________________ _ 

]9 Fuel Sulfu r Content: % Sulfur (% WI. as S. (Liquid Fuel» 

40 Fuel Sul fu r Content: 4 ppm % Sulfur (% vol. as H2S (Gaseous Fuel) 

41 Engine year of man ufac ture: ="2"'0J.,13L. _ _____ _ 

42 CARS Certification No.: __________ _ 

4J EPA Certi fication No.: ___________ _ 

44 E. RULE 1200 TOXICS EVALUATION: 

45 FACILITY SlTE MAP Please provide a copy ofa Thomas Bros. Map showing the geographic location of your facility. 
46 This helps by making it possible for the District to use a Geog.raphic Information System to identify community residents 
47 and workers who may be impacted by emissions from your facility. 

48 PLOT PLAN Please also provide a facilit y plot plan or diagra m (need not be [0 scale as long as distances of key 
49 features from reference points are shown) showing the location of emission point(s) at the faci lity, property lines, and the 
so location and dim ensions of buildings (est imated height, width, and length) !bat are closer than 100 ft. from the emission 
51 point. This diagram helps by making it possible for the Distr ict to efficiently set-up the inputs for a health risk evaluation. 
52 Inaccurate information may adversely affect the outcome of the evaluation. 

53 EMfSSION POiNT OAT A Determine if your emission source(s) are ducted sources or if they ate unductedlfugitive 
54 sources and provide the necessary data below. (Examples of commonly encountered emission points: .Dueled or Stack 
55 Emissions - an exhaust pipe or stack, a roof ventilation ducl; Unduc(ed Emissions - anything not emitted through a duct, 
56 pipe, or stack, for instance, an open window or an outdoor area or volume.) 

" 
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" I. Dueled or Slack Emissions (For I or more emission aims). Estimate values if you are unsure. 

Parameter 
Point II I Point #2 Point #3 Poi nt #4 Po int #5 Point 116 

Height of Exhaust above ground (ft) 70 

Stack Diameter (or length/width) (ft) 4 

Exhaust Gas Temperature· (OF) 731 

Exhaust Gas Flow (acrua] cfm or fos) 61980 

[s Exhaust Vertical (Yes or No) Yes 

Raincap? (None Flapper Valve, Raincap) None 

Distance to Property Line (+/· 10 ft) - 300 

* Use "70 OF ' or "Ambient" if unknown 

59 2. Undu e/cd Emissions (For I or more emission points). Estimate if you are unsure. 

60 Describe how unductcd gases, vapors, and/o r particles gel into the outside air. Provide a brief description of the 
61 process or operation fo r each unducted emission poin!. [funducted emissions come aul of building openings such as 
62 doors or windows, eslimate the size of the opening (example - 3 ft x 4 ft window). 

63 lfunducted em issions originate outside your buildings, estimate the size of the emiss ion zo ne (example - paint spraying 
64 2' x 2' x 2' bread boxes). 

6l .. 
67 

" 
69 

70 

71 

12 

73 RECEPTOH OAT A A receptor is a residence or business whose occupants could be exposed to toxic emissions from 
74 your facility. In order to estimate the risk to nearby receptors, please provide the distance from the emission point to the 
7S nearest residence and to the nearest business. 

76 

77 

" 
79 

80 

Distance to nearest residence - 2600 ft 

Distance to nearest business - 2200 ft 

Distance to nearest school ===4,",-90~QIL __ ft 

Name of Preparer: oR;"'·c"h"ar"duBO' . .jB"'o!!!o1!lh"-_______ _ Title: Sr. AO Consultant 

Phone No.: (530 ) 474·1893 E-mail: altitude3000@gmail.com Date: ~612",3",/.L11,-___ _ 

NOTE TO APPLICANT: 
Before acting on an application for Authoriry to Construct or Permit to Operate. the District may require further 
information, plans, or specifications. Forms with insufficient information may be returned to the applicant for completion, 
which will cause a delay in application processing and may increase processing fees. The applicant should correspond 
with equipment and material manufacturers to obtain the information requested on this supplemental form. 
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SAN DlEGO AIR POLLUTION CONTROL DISTRICT 

SUPPLEMENTAL APPLICAT ION 
INFORM ATION 

FEE SCHEDULE 
34A-J 

San Diego APCD Use Only 

Appl. No., 

IDNo.' 

INTERNAL COMBUSTION ENGINES 

Company Name: Quai l Brush Genco, LLC ENG INENI I 

2 Equipment Address: SYcamore Landfill Rd., Santee. CA. 

l 

4 , 
, 

Reason for submi ttil1g applica ti on: 

o EKisting Unit. Dale of Instal lation ______ _ 

o Replacement of Ex.isting Unit ; 

o Compliance with 2004 Diesel Engine ATCM 

[8J New or Additio nal Unit 

7 A. EQUIPMENT DESCIUPTTON , Engine Mfr.: ~W"art"""si"la,-_________ Model: 20V34SG4C2 SIN, ____ _ 

9 Engine hp Rating: Fuel Type: 0 diesel· ~ natural gas o gasoline 

10 Combination of fuels (specify) N""'o ______________________ ____ _ 

II 

12 

13 

" 
" 
I. 

17 

1 , 

19 

20 

Engine Equipment: [gJ 

o 
o 
o 

turbocharger o aftercooler 

exhaust gas recircu lati on 

pre-chamber combustion 

o 4-degree reta rd of fuel injection 

[8J lean burn 

[8J air/fue l controller 

diesel particu late filter (attach manufacturer's speCification for efficiency, and/or 
ARB veri fication.) 

o other add-on control technology (attach manu facturer's specification for effic iency, 
and/or ARB verification.) 

(Specify) SCR and CO Catalyst 

o crankcase (b low-by) emission contro l equipment 

(Specify) ____________ _ Model ________ _ 

21 Describe any in stack emiss ion contro l and/or monitoring devices. ( i.e., cata lytic converter) 

22 See AFC Section 4,7 (Ajr Quality) and Appendices F, I and f.6 fOf data on stack emission controls and monitoring 

23 devices. CEMS will be installed on each engine to comply with Title IV Acid Rain provisions, 

• Diesel fuel must be Certified Califomia Diesel (CARB Diesel). 

24 B PROCESS DESCRIPTION 

" Engine Drives: 0 compressor cfm 0 pump 

26 [gJ generator 9300 kw 0 other (specify) 

gpm 

27 Equipment is: 0 portable ~ stationary 0 contin uous service 

28 [gJ peak shav ing e lectrica l supply o cogeneration 

29 0 emergency e lectrical su pply o used at any time 
JO 
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31 c. OPERA TING SCHEDULE (typ. I) ,ca 

Hours/day Days/week Weeks/year 

" 
J3 

J4 

JS 

Average 16 7 

Maximum 2. 7 

Equipped with a non-resettable hour meter? l3] yes o no 

D. FUEL CONSUMPTION AND EMISSIONS (@IOO% Load) 

Liquid Fuel: 

Gaseous Fuel: 

___ gal/hr 

___ gallhr 

-'7'-08"'68,,5'---_ ,efihr 

Exhaust Emiss ion" : 

Carbon Monoxides (CO) 

Nitrogen Oxides (NOx) 

Hydroearbons (HC) (Non CH4) 

Sulfur Oxides (SOx) ra>. 12% CO2 

Particu late Matter (PM) 

___ gallwk 

___ gal/wk 

____ /wk 

LBfHR g/HP-HR 

,.e AFe 
Oil fuel 

and EMIS 

37 

2' 

___ gallyr 

___ gallyr 

____ lliIyr 

glHR PPM 

for data 

u," rates 

SIONS 

36 · Please attach manu facturer 's specifi cati ons or source of exhaust emission data. 

J7 Exhaust Temperature L73'-!.1 ___ ' F 

38 Fuel Supplier: 2S"D"G",&"E~ ____________________________ _ 

39 Fuel Sulfu r Content: % Sulfur (% wt. as S. (Liquid Fuel» 

40 Fuel Sulfur Content: 4 ppm % Sulfur (% vol. as H2S (Gaseous Fuel» 

41 Engine year o rmanufacture: ~-~2~O~13,-_______ _ 

42 CARB Certification No.: 

43 EPA Certification No.: 

44 E . RULE 1200 TOXICS EVALUATION: 

4S FACILITY SJTE MAP Please provide a copy o f a Thomas Bros. Map showing the geographic location of your faci lity. 
46 This helps b y making it possible for the District 10 use a Geographic Information System 10 identify community residents 
47 and workers who may be impacted by emissions from your facility. 

48 PLOT PLAN P lease also provide a facility plot pla n or diagram (need not be to scale as long as distances of key 
49 features from reference points are shown) showing the loca tion of emission pOlnl(5) atlhe fac ility, property lines, and Ihe 
so loca tion and dime nsions o f buildings (estimated height, width, and length) that are closer than 100 ft. from the em iss ion 
SI point. This diagram helps by making it possible for the District to efficientl y set-up the inpUls fo r a health risk evalulltion . 
52 Inaccurate information may adverse ly affect the outcome of the evaluation. 

53 EMISSION POINT DATA Determine if your emission source(s) are ducted sources or if lhey are unductedlfugitive 
S4 sources and provide the necessary data below. (Examples of commonly encountered emission points: Du eted or Stack 
5S Emissio ns - an exhaust pipe or stack, a roof venti lation d uct; Undu cted Emissions - anything not emitted through a dUCl, 
S6 pipe, or stack, for instance. an open window or an outdoor area or vo lume.) 
57 
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" I. Dueted or Stack E missions {For I or more emission intst Estimate values if you are unsure. 

Parameter 
Point # 1 Point #2 Point #3 Point #4 Point #5 Point #6 

Heil>hl of Exhaust above !!round (ft) 70 

Stack Diameter (or len()thiwidth) ffn 4 

Exhaust Gas Temperature· (OF) 731 

Exhaust Gas Flow (actual cfin or IDS) 61980 

Is Exhaust Vertical (Yes or No) Ves 

Raincao? (None, Flaooer Valve, Raincao) None 

Distance to Pronertv Line (+/- iO fn - 300 

• Use "70 of ' or "Ambient" if unknown 

S9 2. Unducted Emissions (For I or more emission points), Estimate if you are unsure. 

60 Describe how unducted gases, vapors, a ndlor part icles g~t into the outsid e air. Provide a bricf description of the 
61 process or operation for each unducted emission point. Ifunducted em issions come out of bui lding openings such as 
62 doors or windows, estimate the size of th e opening (example - 3 ft x 4 ft window). 

63 Ifunducted emissions originate outside your buildings. estimate the size of the emission zone (example· paint spraying 
64 2' x 2' x 2' bread boxes). 

os 
66 

67 

68 

69 

70 

71 

72 

73 REC [PTOR OAT A A receptor is a residence or business whose occupants could be exposed to toxic emissions ITom 
74 your facility. In order to estimate the risk to nearby rec~ptors, please provide the distance from the emission point to the 
75 nearest residence and to the nearest business. 

76 

77 

78 

79 

80 

Distance to nearest residence - 2600 ft 

Distance to nearest business - 2200 ft 

Distance to nearest school :-4"",.~Q~O ___ ft 

Name of Preparer: ,R"ic"h"a![jrd,-BlL. B""ooQ!tl!h ________ _ Title: Sr. AO Consultant 

Phone No.: (530 ) 474 · )893 E-mai l: altitude3000@gmai l.com Date: 6123111 

NOTE TO APPLICANT: 
Before acting on an application for Authority to Construct or Permit to Operate, the District may require further 
information, plans, or specifications. Forms with insufficient infonnarion may be returned to the applicant for completion, 
which will cause a delay in application processing and may increase processing fees. The applicant should correspond 
with equipment and material manufacturers to obtain the infonnation requested on this supplemental fonn. 
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SAN DIEGO AIR POLLUTION CONTROL DISTRICT 

SUPPLEMENTAL APPLICATION 
INFORM ATION 

FEE SCHEDULE 
34A-J 

San Diego APCD Usc Only 

Appl. No.: 

IDNo.: 

INTERNAL COMBUSTION ENGINES 

Company Name: Quail Brush Genco, LLC Fire Pump Engine 

2 Equipment Address: Sycamore Landfill Rd., Santee, CA. 
] , 
, 
6 

Reason for submitting application: 

o Existing Unit, Date of Installation ______ _ 

o Repiacemem of Existing Unil; 

D Complia nce with 2004 Diesel Engine ATCM 

r8I New or Additi ona l Unit 

7 A. EOUIPMENT DESCRIPTION 
8 Engine Mfr.: bClll.!!!,k",'--_________ Model: JU4H·VFADW8 SIN: ____ _ 

, Engine hp Rating: 144 Fue l Type: C8l diesel· 0 natura l gas o gasol ine 

10 Combination of fue ls (specify) tN~o'-_________________________ _ 

" 
" 
I] 

14 

" 
" 17 

" 
" 
20 

Engine Equipment: ~ 

o 
o 
o 

turbocharger o aftercooler 

exhaust gas recircu lation 

pre-Chamber combustion 

o 4-degree retard of fuel injection 

o lean bum 

(gJ ai r/fuel controller 

diese l particul ate filter (anacb manufacturer's specification for efficiency, andlor 
ARB verificat ion.) 

o other add~on control technology (attach manufactu rer's specificati on for efficiency. 
and/or ARB verification.) 

(Specify) ____ _______ _ 

D crankcase (blow·by) emission control equipment 

(Specify) ____________ _ Model _______ _ 

21 Describe any in stack emission control and/or mon itoring dev ices. (i.e., cata lytic converter) 

22 See Arc Section 4.7 (Air Quality> and Appendices f .l and F.6 fOf data on Slack emission controls and monitoring 

2J devices, Mfg's spec sheet in Appendix F.l . 

• Diesel fuel must be Certified California Diesel (CARB Diesel). 

" B PROCESS DESCRIPTION 

25 Engine Drives: 0 compressor cfin ~ pump gpm 

26 0 generator lew 0 other (specify) 

27 Equipment is: 0 portable [81 stationary 0 continuous service 

28 0 peak shaving electrical supply 0 cogeneration 

" 0 emergency e lectrical supp ly 0 used at any time 
30 
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31 c. OPERATING SCElEDULE (typical) " " 

Hours/day Days/week Weeks/vear 

J2 

33 

34 

" 

Average I I 

Maximum I I 

Equipped with a non-resettable hour meter? IZJ yes o no 

D. FUEL CONSUMPTION AND EMlSSIONS (@100% Load) 

Liqu id Fuel: 

Gaseous Fuel: 

-"10'----__ gallhr 

____ gallhr 

____ Ihr 

Exhaust Emission"': 

Carbon Monoxides (CO) 

Nitrogen Oxides (NOx) 

Hydrocarbons (HC) (Non CH4) 

S"lfu, Oxides (SOx) (iij 12% CO2 

Particu late Matter (PM) 

.,,10'---__ gal/wk 

___ galfwk 

_/wk ---
l....B/HR . fHP-HR 

see AFe 
on fue l 

and EMIS 

50 

50 

./HR 

fo' 

"se 

",50",0 __ gallyr 

___ gallyr 

-------'yr 

PPM 

d"a 

rates 

SIONS 

36 "' Please attach manufacturer's spec ifications or source of exhaust emiss ion data. 

31 Exhaust Temperature 11"04,,,0L. __ oF 

38 Fue l Supplier: .!.T"B"D'--______ _______________________ _ 

" Fue l Su lfur Content: ".0",0-,,15,-_ % Sulfur (% wt. as S. (Liquid Fuel)) 

40 Fuel Su lfur Content: % Sulfur (% vo l. as H2S (Gaseous Fuel)) 

41 Engi ne year of manufacture: -=2",0!JI,,3~ ___ ___ _ 

42 CARB Certification No.: "U"-,,R,,-0,,0,,4,,-0,,4"'2L9 _____ _ 

43 EPA Certification No. : ___________ _ 

" E. RULE 1200 TOXICS EVALUATION, 

45 FACILITY SITE MAP Please provide a copy of a Thomas Bros. Map showing the geographic location of your facility . 
46 Th is helps by making it possible for the District to use a Geographic Information System to identify community residents 
41 and workers who may be impacted by emissions f'Tom your facility. 

48 PLOT PLAN Please also provide a facility plot plan or diagram (need not be to scale as long as distances of key 
49 features from reference points are shown) showing the location of emission point(s) at the fac itity, property lines, and the 
so location and dimensions of bui ldings (estimated height, width, and length) that are closer than 100 ft. from the emission 
51 point. This diagram helps by making it possible for the District to efficiently set-up the inputs for a health risk evaluat ion. 
52 Inaccurate information may adversely affect the outcome oflhe evaluation. 

53 EMJSSION POI NT DATA Determine if your emission source(s) are ducted sources o r iflhey are unductedlfugirive 
54 sources and provide the necessary data below. (Examples of commonly encountered emission points: Dueled o r Stack 
55 Emissions - an exhaust pipe or stack, a roof ventilation duct; Undueted Emissions - anything not emined through a duel, 
56 pipe, or stack, for instance, an open window or an outdoor area or volume.) 
57 
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" I. Dueled or Stack EmislIiolis (For I or more emission oinls). Estimate values if vou are unsure. 

Parameter 
Point #1 Point #2 Point #3 Point #4 Poim #5 Point #6 

Height of Exhaust above ~ound (ft) 15 

Stack Dlameter(or length/width) (fn .33 

Exhaust Gas Temperature- (oF) 1040 

Exhaust Gas Flow (actual cfin or fps) 740 

Is Exhaust Vertical (Yes or No) Yes 

Raincap? (None, Flapper Valve, Raincap) None 

Distance to Property Line (+1- 10 ft) - 250 

• Use "70 "P' or "Ambient" if unknown 

59 2. Unducted Emissions (For I or more emission pointS). Estimate if you are unsure. 

60 Describe how unductcd gases, vapors, and/or particles gel into the outside air. Provide a brief description of the 
61 process or operation for each undue-ted em ission point. !funducted emissions come out of building openings such as 
62 doors or windows, estimate the size of the opening (example - 3 ft x 4 ft window), 

63 Ifunducled emissions originate outside your buildings, estimate the size of the emission zone (example· paiDt spraying 
64 2' x 2' x 2' bread boxes), 

" 
66 

67 

68 

" 
70 

71 

72 

13 RECEPTOR OAT A A receptor is a residence or business whose occupants could be exposed to toxic emissions from 
74 your facility. In order to estimate the risk to nearby receptors, please provide the dislance from the emission point to the 
75 nearest res idence and to the nearest business. 

76 

77 

78 

79 

80 

Distance to nearest residence -2600 ft 

Distance to nearest business - 2200 ft 

Distance to nearest school =--4~9~0~0,---__ fi 

Name of Preparer: "R";c"'h"''''''d"B'''."'B'''o"o,,th"---_______ _ Title: Sr. AO Consultant 

Phone No.: (530 ) 474·1893 E-mai l: al!jtude3QOQ@gmail.com Date: "'612:b3,,/lJlI'-___ _ 

NOTE TO APPLICANT: 
Before acting 00 an application for Authority 1"0 Construct or Permit to Operate, the District may require funher 
information, plans, or specifications. Forms with insufficient information may be retumed to the applicant for completion. 
which will cause a delay in application processing and may increase processing fees. The appl icant should correspond 
with equipment and material manufacturers to obtain the infonnation requested on this supplemental fonn . 
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SAN DIEGO AIR POLLUTION CONTROL I>IST RICT 

SUPPLEM ENTAL APPLICATION 

CERTI FICATE OF EXEMPTION 
Ru le 11 

San Diego A fiC O Use Only 

10 No.: 

<~ ERTllflCAT'" O F EXEMPT1 QN (COE) 

Company Name: Quai l Brush Gellco. LLC 

Equipment Address : Sycamore Landfi ll Rd .! Sanlee , CA. 

'I . Describe lhe process, operation. or equipment ilnd the source of assoc iated air emissions. List all raw 
materials used and prov ide MSDS for each material. (Attach separate supporting document or drawings.) 

2 - Warm Stall Healers. each rated at 4 mmbtulhr fired e.wltbqjyely on naluralgg" 

I . Fuel Gas heaier, (ated at 4 mmbtulhr, fired exdlL~i vely on n:lImai !!a$ 

*-* See Section 4.7 (Air QU<lliM Qf Ihe AFC and Appendix F.I for Qoeraliooal specificatiuns and em issions for these 

Unil'l . 

2. Lisllhe manu factu rer, make, model # and serial # of the equipment, or other identifying infOlmation. 
TBD 

3. If known. list any other operations in San Diego Couney that have similar types of equipmcnVopermions: 

None 

4. How arc a ir emiss ions li mited frolll_ this source? (Mechanica l. operational. usage or ot her li mits.) 

I , use ofclc!lo fue ls (nat gas), low unit heat rates, mOderate U:\e roles. Low NOx Burners 

S, Whal are the estimated average and maximum dai ly emissions from this source? 

Average ~ lbs/day Maximum: Ibsldl\yof 0 VOC. 0 PM IO. 0 No:<. (Check One) 

6. Prov ide emission calc u lations andlor expla in how emission eSlimmes were delelm ined. 

"' ... See Section 4.7 (Air Quality) of the AFC arK! Appendi.\ F.I fo r ops;r:Jlionai specific;lI iom; and emissions for the!'1: 

uniLo;;. 

I certify thallhe infonnat ion provided above is correct to the best of my know ledge. The above equipment. 
process-or operation wil l~l]9l ified in-suctnnnarmer:rs-tuTe'So lr-in :1tr increase-in-emi SS-iomnvittrourprior 
written approva l of I $'"aJl-{ lego Air Pollution Control District. 

Signature: F~2:<::2!'::',,""::;;':::::=-7-~-""==::::=-- T itle: Vice Presidenl. 

Name: Richard W. Ora, Jr. Phone: (704) 672-2823 

)FO-Revised 02f IONS 



APPENDIX F.l0 

Miscellaneous Support Data 

This appendix contains miscellaneous support data (text, tables, or figures) that were 
deemed not consistent for inclusion in Appendices F.l through F.9. 
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Chapter 4 (only) 
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CHAPTER 4: SAN DIEGO GAS & ELECTRIC 
PLANNING AREA 
The San Diego Gas & Electric (SDG&E) planning area includes (1) SDG&E bundled 
retail customers, (2) customers served by non-utility energy service providers 
(ESPs) using the SDG&E distribution system, and (3) customers served by the city 
of Escondido. 

This chapter first presents forecasts of total and per capita consumption and peak 
loads for the planning area. It then compares the revised 2008-2018 forecast values 
to both the draft 2008-2018 and CEO 2006 forecasts . It also discusses the 
forecasted load factor, jointly determined by the consumption and peak load 
estimates. The chapter then presents sector consumption and peak load forecasts 
and compares them at the sector level to both previous forecasts . Finally, the 
chapter presents estimates of conservation savings embedded in the revised 
forecast. 

Forecast Results 
Tables 21 and 22 present comparisons of the planning area electricity consumption 
and peak demand forecasts for selected years. The revised electricity consumption 
forecast, presented in Table 21 , is less than 1 percent higher than the draft forecast. 
This is caused by a revision to historical self-generation estimates that increased 
historical consumption values. The long-term growth rate of the revised forecast is 
virtually identical to the draft forecast. 

Table 21: SDG&E Planning Area 
Electricity Consumption Forecast Comparison 

Revised Difference 
Revised/CEO 

2006 

Source: California Energy Commission, 2007 
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Table 22 similarly compares peak forecasts. Differences between the revised peak 
forecast and the draft forecast are similar to those seen in the electricity 
consumption comparison. 

Table 22: SDG&E Planning Area Peak Forecast Comparison 

Revised Difference Difference 
Revised/CEO Revised/Staff 

As shown in Figure 75, the revised forecast is only slightly higher than the draft 
consumption forecast. Projected growth rates of the forecasts are essentially the 
same. 

Figure 75: SDG&E Planning Area Electricity Forecast 
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Figure 76 compares the various peak forecasts. The revised peak demand forecast 
has a similar growth rate as the draft forecast. The starting point of the revised 
forecast is consistent with the updated 2008 peak forecast adopted in June 2007. 

Figure 76: SDG&E Planning Area Peak 
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Figure 77 compares forecasted per capita residential electricity consumption. Per 
capita consumption in the revised forecast is higher than in the draft forecast 
because of upward revisions to historical consumption estimates and higher 
projected growth in per capita income. 

Figure 77 : SDG&E Planning Area per Capita Electricity Consumption 
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Revised per capita peak demand, shown in Figure 78, grows at a slightly greater 
rate than in the draft forecast. This is caused by both a change in the mix of 
nonresidential sector consumption projections and an increase in the growth of per 
capita income over the forecast period. The projections of per capita peak demand 
still remain below pre-electricity crisis levels until the end of the forecast period. 

Figure 78: SDG&E Planning Area per Capita Peak Demand 
- - - -- - -

I 

/~ .r ' . ·~· · · · ·" : · ··r "· : 1 . .. / •••••••••• e' 

I ...... J'. JY V 1 

I I ' 
I i 0. 8 

0.' 
1 , . - .... 2008 S ta 1'l' draft 

1-1 _ h lslory 

.. CEO 20045 

••• _2008 Stllff Revis ed l-
• I 

• 

Source: California Energy Commission, 2007. 

Figure 79 provides a comparison of the respective forecast load factors. High load 
factors observed from 1998 to 2005 are a product of lower-than-average 
temperatures reducing peaks compared with what would have been expected , and a 
reaction to the energy crisis when consumers voluntarily reduced their air 
conditioning usage. The projected load factor, based on higher, 1-in-2 peak 
temperatures and a return to normal air conditioning use patterns, should be lower 
than these recent values. The forecasted load factor is relatively constant at the 
lower end of the historical spectrum, reflecting an increase in air conditioning use in 
the SDG&E territory. 
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Figure 79: SOG&E Planning Area Peak Load Factor 
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Sector Level Results and Input Assumptions 

Residential 
Figure 80 provides comparisons of the residential electricity forecasts. The revised 
forecast is slightly lower than the draft forecast and slightly higher than the CEO 
2006 forecast. These differences are caused by incorporation of the new OOF long
term population forecast for the SOG&E planning area . The new population forecast 
is slightly lower than the one used in both previous forecasts. However, the lower 
population forecast is partially offset by faster growth in the revised household 
income forecast. The draft forecast used December 2006 economic projections from 
Economy.com; the revised forecast uses their May 2007 projections. 
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Figure 80: SDG&E Planning Area Residential Consumption 
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Source: California Energy Commission, 2007 

Figure 81 compares the revised 2008·20t 8 residential peak demand forecasts with 
both the draft 2008·2018 and CEO 2006 forecasts. The differences in the respective 
electricity forecasts drive differences between the revised and draft forecasts. 

Figure 81: SDG&E Planning Area Residential Peak 

Figures 82 and 83 provide comparisons of the residential drivers used in the revised 
forecast with those used in the draft forecast. Figure 82 provides comparisons of 
tota l population, total households, and persons per household projections, The 
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revised 2008 forecast of total population is slightly lower than the draft 2008 
forecast. This produces a slightly lower revised household forecast. 

Figure 82: SDG&E Planning Area Residential Demographic Projections 
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Figure 83 provides a comparison of household income projections used in the 
revised forecast with those used in the draft forecast. The revised projection, using 
the May 2007 Economy.com forecast . is lower in the short term but grows at a faster 
rate over the forecast period than the December 2006 projection that was used in 
the draft forecast. 

127 



Figure 83: SDG&E Planning Area Household Income Projections 
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Figures 84 and 85 present comparisons of use per household between the 
forecasts. Figure 84 is a comparison of annual electricity use per household, and 
Figure 85 is a comparison of peak demand per household . Both the electricity and 
peak revised forecasts of use per household are slightly higher than the draft 
projections, primarily because of higher household income growth projections. 

Figure 84: SDG&E Planning Area Use per Household 
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Figure 85: SDG&E Planning Area Peak Use per Household 
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Commercial Building Sector 
Figures 86 and 87 provide a comparison of the commercial building sector 
forecasts . The revised forecast is lower than the draft forecast. This difference is 
caused by lower estimates of historic consumption, provided by SDG&E, of both 
commercial retail sales and self-generation. The forecasted growth rates of the 
forecasts are essentially the same. 

Figure 86: SDG&E Planning Area Commercial Consumption 
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Figure 87 provides a comparison of the commercial building sector peak demand 
forecasts. These differences mirror the differences in energy forecasts. 

Figure 87: SDG&E Planning Area Commerc ial Sector Peak 
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In staffs commercia l build ing sector forecasting model, projected floor space by 
building type, such as retai l, schools, and offices, is the key driver of forecasted 
energy use. Figure 88 provides a comparison of total commercia l floor space 
projections. The revised 2008 floor space forecast is slightly lower than the draft 
2008 forecast, primarily because of the lower population forecast. 
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Figure 88: SDG&E Planning Area 
Commercial Floor Space 
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Figures 89 and 90 present historic and projected commercial sector annual and 
peak use per square foot, respectively. The lower values seen in the revised 
forecast is related to changes in historical commercial consumption estimates 
described previously. The revised annual use per square foot forecast, shown in 
Figure 89, is projected to decline at a slower rate than the draft forecast. However, 
the revised forecast of commercial peak use per square foot, shown in Figure 90, is 
projected to decline at a similar rate to the draft forecast. The energy and peak 
forecasts of use per square foot decline over the forecast period because of 
projected impacts of commercial building and appliance standards considered to be 
committed. 

Figure 89: SDG&E Planning Area Commercial kWh per Square Foot 
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Figure 90: SDG&E Planning Area Commercial Watts per Square Foot .. , --- - - ----- -
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Industrial Sector 

Figure 91 provides a comparison of the industrial sector electricity consumption 
forecasls for Ihe SDG&E planning area. The revised forecasl is lower Ihroughoul the 
entire forecast period than the draft forecast. This is caused by a lower 2006 starting 
point and revised estimates of energy intensity trends. 

Figure 91: SDG&E Planning Area Industrial Consumption 
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Figure 92 provides a comparison of the industrial sector peak forecasts . The peak 
forecast differences are driven by differences in the electricity consumption 
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forecasts . As was the case for industrial sector consumption , the revised growth rate 
of peak demand is slightly lower than that projected in the draft forecast. 

Figure 92: SDG&E Planning Area Industrial Sector Peak 
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Figure 93 provides a comparison of use per dollar value of production between the 
forecasts. The difference in kWh per dollar of industrial value added in the forecasts 
is caused by different estimated starting points. The revised forecast of use per 
dollar of value added declines at a slightly faster rate than the draft forecast. Staff 
reviewed the historical energy use trends and revised the forecast model 
assumptions to be more consistent with observed patterns of declining use per dollar 
of production. 
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Figure 93: SDG&E Planning Area Industrial Use per Production Unit 
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Other Sectors 

Figures 94 and 95 provide comparisons of the remaining sector electricity 
consumption forecasts . Figure 94 provides a comparison of the transportation, 
communication, and utilities (TeU) sector forecasts. The revised forecast is higher 
than the draft forecast due to reallocation of additional historical consumplion to the 
TCU sector based on estimates from SDG&E. 

Figure 95 provides comparisons of the agriculture and water pumping and mining 
and oil extraction sector forecasts. The revised agriculture and water pumping 
forecast is higher than the draft forecast because inclusion of 2006 consumption 
data created a higher starting point. The revised mining and oil extraction forecast 
has a higher starting point because of changes in the unclassified consumption 
distribution . The lower growth rate of the revised forecast compared to CEO 2006 
reflects the pattern of Economy.com's forecast of mining sector employment, which 
is used as the forecast driver. 
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Figure 94: SDG&E Planning Area Transportation, Communication, 
and Utilities Sector Electricity Consumption 
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Figure 95: SDG&E Planning Area Agriculture and Water Pumping 
and Mining and Oil Extraction Electricity Consumption Forecasts 
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Figure 96 provides a comparison of the combined Other Sector peaks for the draft 
and revised 2008 forecasts and CEO 2006 forecast. The revised 2008 forecast 
starts at a higher level than the draft forecast , as does the consumption forecast , 
because of revised historic consumption data. Both forecasts have a similar growth 
rate. 

Figure 96: SDG&E Planning Area Other Sector Peak 
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Electricity Prices 

As in the draft forecast, the revised 2008 forecast used prices that are held constant 
(in real terms) at the 2005 level for all sectors. This is in contrasl to Ihe declining 
price forecast that was used in the CEO 2006 price forecast. 

Self-Generation 

As discussed in Chapter 1, the peak demand forecast is reduced by staffs estimate 
of the effects of the Self-Generation Incentive Program and California Solar Initiative 
programs. Both programs are forecast based on the recent trend of installations. 
Figure 97 shows the resulting forecast of cumUlative peak impacts. Annual impacts 
are reported as "Private Supply" in Forms 1.2 and 1.4 following this chapter. 
Because the actual energy consumption and coincident peak impacts of PV are not 
reported to the Energy Commission , and therefore are not included in the 
consumption forecast, only the incremental impacts of new PV installations are 
forecast and subtracted from the peak demand forecast. 
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Figure 97: SDG&E Planning Private Supply Peak (MW) 
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Conservation Savings Embedded in the Forecast 

Savings from all building and appliance standards adopted through 2005 are 
accounted for in the Energy Commission residential and commercial demand 
forecast models. Savings from public agency and utility programs funded through 
2008 are also included. However, there may be some overlap with effects 
embedded in the demand forecast with uncommitted program impacts; see Chapter 
1 for a discussion ofthis issue. To determine the magnitude of these savings, the 
models are run without these programs in effect (in the chronological order of the 
programs' occurrence). The savings are then calculated by subtracting the results of 
the run with the program in effect from the results without the program in effect. A 
condensed version afthe results of this analysis is presented here as an estimate of 
savings that are accounted for in the baseline forecast. Additional detail is shown in 
the tables at the end of this chapter. Table 23 presents electricity consumption 
savings, by broad program category, for selected years. Table 24 presents similar 
estimates of peak savings. 
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Table 23: SDG&E Planning Area Electricity Conservation Savings Estimates 

Source: California Energy Commission, 2007. 

Table 24: SDG&E Planning Area Peak Conservation Savings Estimates 

Source: California Energy Commission, 2007 
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Form 1.1 -SDG&E Planning Area 
California Energy Demand 2008·2018 Staff Revised Forecast 

Electricity Consumption by Sector (GWh) 

Street 
Residential Commercial IndustJial Mining Agricultural TeU lighting 

3,879 3.55 994 61 193 955 92 
3 .848 3,57 1,037 58 227 96 89 
3,858 3 ,701 1,035 57 194 1,024 82 
3 ,909 3,900 987 85 197 1.038 77 
4 ,056 4,17 1,195 oo 2' 0 1,021 78 
4,249 4.291 1,199 99 21. 1.058 77 
4 ,323 4,728 1,224 163 225 94. 76 
' ,638 4,917 1,322 190 214 1,019 77 
4 ,928 5,130 1,440 187 238 1.250 7. 
5,144 5 ,'~ 1,527 225 253 1,311 7J 
5,421 5,841 1,653 292 240 1,405 7J 
5,333 5,69 1,64 316 207 1,495 76 
5,609 6 ,257 1,68 332 195 1,51 76 
5,549 6 ,253 1,66 272 212 1,521 77 
5,729 6.352 1 ,628 229 232 1,54 79 
5 ,734 6.503 1 ,59 2 .. 228 1,537 81 
5,935 6,850 1,581 2'8 251 1,491 82 
6,123 7,'" 1,694 77 84 1,637 83 
6,319 7,35 1,819 217 216 1,611 93 
6,453 7,71 1,97 207 239 1.624 93 
6,513 8,628 1.99 I. 153 1,767 96 
6,116 7,62 1,813 200 233 1 ,7~ 98 
6 ,326 7,94 1.721 22 232 1,72 96 
6 ,745 8,32 1,671 207 228 1,691 105 
7 ,074 8,892 1,699 176 252 1,71 102 
7 ,105 8,863 1,667 170 255 1,74 105 
7,522 9,22 1,641 189 312 1,857 108 
7,586 9,312 1,63 loo 31' 1,87 109 
7,697 9,46 1,641 180 315 1,90 110 
7,833 9,634 1,653 179 317 1,922 111 
7 ,962 9,808 1,668 180 318 1,942 11 2 
8,099 9.977 1,685 178 32 1,9& 113 
8,235 10.14 1,691 177 321 1,98 "' 8,363 10.31 1,70 176 323 2,00 115 
8 ,490 10.47 1,71 175 32. 2,03 116 
8,622 10,62 1,72 17 326 2,052 118 
8,753 10,77 1,73 175 327 2,075 119 
8.881 10,92 1.741 17. 329 2,098 120 
9,010 11 ,06 1,74 17' 331 2,121 121 

Annual Growth Rates (o!.) 

1980-1990 3.' 5.1 5.2 16.9 2.2 3.9 -2 .2 
1990-2000 1.9 ' .0 1.' ".9 .. .4 2.3 2.7 
2000-2006 2,' 1.1 ·3.2 ' .7 12.7 0.8 I .' 
2006-2011 1.5 1.6 0.' -1.2 0.' 1.1 1.0 
2011-2018 I .' I .' 0.5 -0.3 0.5 1.1 1.0 
2006-2018 1,5 1.5 0.5 -0.7 0,5 ' ,I 1.0 
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Total 
Coosumption 

9,729 

9,804 

9,950 
10,192 

10,854 

11 ,187 
11 ,684 

12,377 

13,246 
13,939 

14,926 

14,764 

15,665 

15,549 
15,791 

15,923 

16,437 

17 ,082 
17 ,630 

18.312 
19,294 

17,825 

18,267 
18,968 

19.908 
19,910 

20,851 

21 ,019 

21 ,J0.4 
21,650 

21,99 1 

22,337 

22,877 

23.002 

23.322 

23.543 
23,960 

24.265 

24,567 

••• 
2,6 
1,3 
I. 
I. 
1.4 



V" 
1980 

1981 

1982 
1983 

1984 

1985 

1986 

1987 

1988 

198 
199C 
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1993 
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199' 
199< 
1997 

"'" 1999 
200< 
2001 
2002 
200 
2004 
200 
200< 
200 
2006 
2001 
2010 

2011 

201 
201 
2014 

201 
201 
2017 

2018 

Form 1.1b - SOG&E Planning Area 
ca lifornia Energy Demand 2008-201 8 Staff Revised Forecast 

Electricity Sales by Sector (GWhl 

Street 
ResldenUal Commercial Industrial Mining Agricultural TCU lighting 

3,879 3,55 99' 61 '93 955 92 
3,848 3,577 1,037 58 227 96 99 

~: 
3,695 1,02 57 19. 1,024 82 

3. 3,867 967 85 194 1,03 77 
4 ,056 4 ,118 1,131 90 238 991 78 
4 ,249 4 ,193 1,1 I 99 212 983 77 
4 ,323 4 ,603 1,10 163 225 861 76 
4 ,638 4,751 1,12 190 21 . 923 77 
4,927 4,924 1,191 -187 238 1,1 4 74 

5,144 5,22 1 1,278 225 253 1,195 73 
5,-421 5,663 1,-424 292 239 1,284 73 
5,333 5,53< 1,-406 316 206 1,373 76 
5,609 6,112 1,456 332 195 1,404 76 
5,549 6,107 1,-463 272 211 1,433 77 
5,729 6 ,201 1,-441 229 232 t ,-450 79 
5,734 6,35-4 1,414 246 226 1,453 61 
5,935 6 ,701 1,40( 248 251 1,412 82 
6,123 7,234 1,522 77 84 1,556 83 
6,319 7,212 1.656 217 21 6 1,533 93 
6,453 7,570 1,80 207 239 1,5-43 93 
6,513 8,489 1,843 143 153 1,687 0; 

6,116 7,488 1,697 200 233 1,627 98 
6;326 7,700 1,59 225 232 t ,574 96 
6 ,745 7.99 1,516 207 225 1.584 '105 
7,074 8,528 1.54 176 252 1,577 102 
7,105 8,49 1,504 170 255 1,575 105 
7,522 6.66 1.484 199 312 1.664 106 
7,585 8,941 1,-472 190 31 . 1,683 109 
7,694 9,078 1,481 160 315 1,70 110 
7,829 9,2-40 1,-491 179 317 1,722 111 
7,957 9,40 1,SO 190 318 1,74 112 
8,093 9,559 1,520 178 320 1,76 113 
8,226 9,11 1,532 177 321 1,77 11 . 
8,353 9,66 1,53 176 323 1,79 115 
8,480 10,0 1 1,54l 175 32< 1,81 116 
8,610 10,15 1,5S: 175 326 1,83 118 
8,740 10,29 1,562 175 327 1,85 119 
8,866 10,4" 1,56 174 329 1.'" 120 
8,994 10,56< 1.56 174 331 1,90 1 121 

Annual Growth Rates (%) 
1980-1990 3,4 4.6 3.7 16_9 2.2 3.0 ·22 
1990-2000 1.9 4.1 26 -6.9 -4.4 2.6 2.7 
2000-2006 2.4 0.7 -3.5 4.7 12.7 -0.2 19 
2006-2011 1.5 1.5 0.5 -1 .2 0.5 1.1 1.0 
201 1-2018 1.5 1.4 0.' -0.3 0.5 1.1 1.0 
2006-2018 1.5 1.' 0,4 -0.7 0.5 1.1 1.0 
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Total 
Consumption 

9,729 

'.804 
9,938 

10,136 

10,701 

10,928 

11,360 

11,918 

12,690 

13,388 

14,397 

1-4,2-46 

15,184 

15,112 

15,361 

15,509 

16,028 

16,678 

17,247 

17,913 

18,924 

17,459 

17,745 

18,378 

19,252 

19,213 

20,141 

20,293 

20,561 

20,890 

21 ,214 

21,542 

21 ,865 

22,173 

22,476 

22,779 

23,080 

23,368 

23,652 

4.0 
2.6 
1.0 
1.4 
L3 

1.3 



Year 
1980 
1981 

1982 

1983 

1984 
1985 
1986 

1987 

1988 

1989 

1990 
1991 

1992 

1993 

1984 
1995 
1996 

1997 

1998 
1999 

2000 
2001 

2002 

2003 

2004 
2005 

2006 
2007 

2008 

2009 
2010 

2011 

2012 

2013 

2014 

2015 
2016 

2017 
2018 

Form 1.2 · SDGE 
California Energy Demand 2008·2018 Staff Revised Forecast 

Net Energy for Load (GWh) 

alai 
Total Not Gross Non-PV Self Incrementa Private 

Consumption Losses Generation Generation IPV Supply 

9,729 690 10,419 0 0 0 
9,804 695 10.499 0 0 0 
9,950 705 10,655 13 0 13 

10,192 719 10,911 56 0 " 10,854 759 11 ,613 15< 0 154 
11 ,187 775 11,962 259 0 259 
11 ,684 805 12,489 3" 0 32. 
12,377 845 13,222 '59 0 .59 
13,246 900 14,146 557 0 557 
13,939 9<9 14 ,888 551 0 551 
14,926 1,021 15,947 529 0 529 
14,764 1,010 15,774 519 0 519 
15,665 1.077 16,741 . 80 0 ' 80 
15,549 1,071 16,620 .36 0 .36 
15,791 1,089 16,880 '30 0 .30 
15,923 1, 100 17.023 .14 0 41' 
16,437 '1,136 17,573 '09 0 .09 
17,082 1,182 18,264 40. 0 .04 
17,630 1,223 18,853 363 0 383 
18.312 1,270 19,582 399 0 399 
19,29« 1,342 20,636 370 0 370 
17,825 1,238 19,063 365 0 365 

18,267 1,258 19,525 522 0 522 
18,968 1,303 20,271 590 0 590 
19,908 1,365 21,273 657 0 657 
19,910 1,362 21,272 697 0 697 
20,851 1,428 22,279 710 0 710 
21,019 1,«39 22,458 717 9 726 
21,304 1,459 22,763 725 18 743 
21 ,650 1,483 23,133 733 27 760 
21.991 1,507 23,498 741 36 777 
22,337 1,531 23 ,867 749 45 795 
22,677 1,554 24,231 757 54 812 
23,002 1,577 24,579 766 63 829 
23,322 1,599 24,921 77' 73 846 
23,643 1,621 25,264 782 82 863 
23,960 1,643 25,603 790 91 981 
24,265 1,664 25,929 799 100 899 
24,567 1,685 26,252 806 109 915 

Annual Growth Rates (%) 
1990-2000 2.6 2.8 2.6 -3.5 -3.5 
2000-2006 1.3 1.0 1.3 11.5 11 .5 
2006-2011 I.' I.. 1.4 1.1 2.3 
2011-2018 1.4 14 I.' 1.1 13.3 2.0 
2008-2018 I.' I.. I.. 1.1 2.1 

14 '1 

Net Energy for 
Load 

10,419 

10,499 

10,642 
10,855 

11,459 

11 ,703 
12,165 

12,763 
13,589 

14,337 

15,418 
15,256 

16,261 

16,184 

16,450 

16,609 
17,164 

17,860 

18,470 
19,183 

20,265 
18,697 

19,003 
19,681 

20,617 

20,576 

21 ,569 

21.733 
22,020 

22,373 

22,721 
23,073 

23,419 

23,750 

24,074 

24,400 

24,722 

25.032 

25,337 

2.9 
1.0 
I.. 
1.3 
I.. 



Fonn 1.3 ·SOG&E Planning Area 
California Energy Demand 2008·2018 Staff Revised Forecast 

Coincident Peak Demand by Sector (MW) 

Annual Growth Rates (%) 
196Q.-1990 3.4 4 .1 •• 1.1 3.3 
1990-2000 1.5 2.2 -0.4 ·3.5 1.3 
2000-2006 ' .0 3.0 -2.2. 9.7 1.3 
2006-2011 1.7 1.' 1.2 1.3 2.1 
2011-2018 2.0 1.2 0.4 0.3 1.1 
2006-2016 1.9 13 0.' 0.7 1.' 
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4.0 
1.5 
4.2 
1.7 
1.4 

1.' 



Year 
1980 
1981 
1982 
1983 

1964 
1985 
1986 
1987 
1988 
1989 
1990 

1991 
1992 
1993 

19" 
19" 19,. 
1997 
HI98 
1999 
2000 
200 1 
2002 

2003 

"'" 200' 
2006 
2007 
2008 

200' 
20 10 
2011 
2012 
2013 
2014 
2015 
2016 
2017 
2018 

Form 1.4 . SDG&E Planning A.rea 
California Energy Demand 2008·2018 Staff Revised Forecast 

Peak Demand (MW) 

Total End Use G~ Non-PV Setf Incremental Total Private 
Load Net losses Generation Generalion PV Supply 

1,870 180 2,050 0 0 0 
1,928 18' 2 ,1 13 0 0 0 
1.871 179 2 ,050 2 0 2 
1.896 181 2 ,077 • 0 , 
2,158 ,.. 2.372 " 0 24 
2,172 2')5 2.3n ., 0 41 

2,222 208 2,0430 51 0 51 
2.21>9 205 2,414 72 0 72 
2,587 240 2.827 67 0 67 
2 ,470 22. 2 ,699 86 0 86 
2 ,780 259 3,039 83 0 83 
2,828 264 3,092 81 0 81 

3.078 268 3,,",, 75 0 75 
2.697 252 2 ,9-49 sa 0 sa 
3,107 292 3,399 67 0 67 
3,055 287 3,342 65 0 65 
3.105 292 3,397 64 0 64 
3,438 32' 3.762 63 0 63 
3,695 34. 4,0« 60 0 80 
3,335 314 3,850 62 0 62 
3.230 3Q4 3.534 " 0 " 2 ,882 271 3,153 " 0 " 3,294 3,. 3,602 62 0 62 
3,616 338 3.95-4 92 0 92 
3.7604 351 4 ,115 103 0 103 
3.761 351 4 ,112 109 0 '09 
4,143 387 04 ,530 111 0 111 
4 ,228 395 4.621 112 3 "' 
4.288 401 04,686 113 7 120 

4.358 407 04 ,765 '" 10 125 
04 ,427 414 4,841 116 13 129 
4,497 '20 04 ,917 117 " 134 
4 ,567 427 04 ,994 119 20 138 
4 ,634 433 5,068 "0 23 143 

-4 ,701 440 5 ,141 121 26 147 
04 ,769 ... 5.215 122 3Q 152 
4 ,835 452 5.281 124 33 156 

' ,900 458 5,359 125 36 161 

' ,964 464 5 ,429 ". 39 ". 

Annual Growth Rates (%) 

1980· 1990 4,0 3,7 4.0 

1990·2000 .. , ... 1.' -3,' -3,' 
2000-2006 4,2 ' .1 4,2 11.5 11.5 
2()()6-20t 1 1.7 1.7 1.7 1.1 3.8 

2011 -2018 .. , 1.' 1.' 1.1 13.3 3,1 

2006-2018 1.5 1,5 1.5 1.1 3,' 

143 

Net Peak load Facto! 
Demand ('Yo) 

2,050 .. 
2.113 56.7 
2,048 59.04 
2,oea 60.2 
2,348 56.' 
2 ,336 58.5 
2,380 60.0 
2,342 64 .6 
2 ,740 59.1 
2,613 65.2 
2 ,956 59.5 
3,011 57.8 
3 .289 ... , 
2.88 1 64,1 
3,332 56,' 
3.277 57.9 
3 ,333 56.8 
3 ,699 55.1 
3,984 52.9 
3,567 6 1.0 
3,476 66.6 
3,098 ... , 
3.520 61 .6 
3,862 ,a> 
4,012 58.7 
04 ,003 58.7 
04,0419 55.7 
4,506 55.1 
4,568 55.0 
04 ,641 55.0 
4,7 12 55.0 
4,784 55.1 
4,856 55.1 
4.925 55.1 
4,994 55.0 
5,063 55.0 
5.131 55.0 
5 ,198 55.0 
5,263 55.0 

3.7 0.3 

1.' 1.1 

' .1 ~.9 ... -0.2 
1.4 0.0 .. , -0,1 



1-in-2 
Year Temperatures 

2006 4,419 

2007 4,506 

2008 4,568 

2009 4,641 

2010 4.712 
201 1 4,784 

2012 4,856 

2013 4,925 

2014 4,994 

2015 5,063 

2016 5,131 

2017 5,198 

Fonn 1.5 - SDG&E Planning Area 
California Energy Demand 2008·2018 Staff Revised Forecast 

Peak Demand (MW) 

l -in-S 1-i0-10 1-ln-20 1-ln-5 1-10-10 
Temperatures Temperatures Temperatures Multiplier Multiplier 

4,720 4 ,808 5,078 1.068 1.088 

4,812 4,902 5,177 1.068 1.088 

4,879 4 ,970 5.249 1.068 1.088 

4,956 5,049 5.332 1.068 1.088 

5,032 5,127 5,414 1.068 1.088 

5,109 5,205 5 ,497 1.068 1.088 
5,186 5,283 5,579 1.068 1.088 

5,260 5,358 5,659 1.068 1.088 

5,333 5,433 5,738 1.068 1.088 

5,407 5,509 5,817 1.068 1.088 

5.480 5.582 5,895 1.068 1.088 
5,551 5 ,655 5.972 1.068 1.088 
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'·In-20 
Multiplier 

1.149 

1.149 

1 .149 

1.149 

1.149 

1.149 
1.149 

1.149 

1.149 

1.149 

1.149 

1.149 



y~, 

1980 
1~81 

1982 
1983 
1964 
1985 
1986 
1987 
1988 

198' 
1990 
1991 

1992 
1993 
1994 

19" 
1996 
1997 
1998 

199' 
2000 
2001 
2002 
2003 
2004 
2005 
2006 
2007 
2008 
2009 
2010 
2011 
2012 
2013 
2014 

2015 
2016 
2017 
2018 

Fonn 2.2 • SDG&E Planning Area 
California Energy Demand 2008-2018 Staff Revised Forecast 

Planning Area Economic and DemographIc Assumptions 

Real Pe;sonal Industrial Value 
Persons per Inmme (Mil lions Added (Millions 

Population Households Hoosehold 2005$) 2005$) 

1,890,510 718,312 2_63 718,312 980 
1,913,432 725,903 2.64 725,903 1,026 
1,948.429 732,41 1 2.66 732,411 1,024 
2,033,615 752, 124 VO 752,124 976 
2,136,850 783,080 V3 783,080 1,183 
2,235,850 819,194 V3 819,194 1.189 
2,323,871 860,569 VO 860,569 1,216 
2,388,259 890,272 268 890,272 1,315 
2 ,442,254 916,425 266 916,425 1,431 
2,495,065 933,395 267 933,395 1,516 
2,549,8 75 946,OB4 270 946,084 1,653 
2,604,754 964,042 270 964,042 1,640 
2,653,815 971,591 W 977,591 1,680 
2,670,770 988,476 270 988,476 1,665 
2,688,860 998,758 269 998,758 1,628 
2,699,012 1,008,967 268 1,008,967 1,595 
2,714,332 I,019,ze2 266 1,019,ze2 1,681 
2,180,839 1,032,431 26' 1,032,431 1,694 
2,842,512 1,047,694 271 1,047,694 1,819 
2,908,551 1,064,929 2.73 1,064,929 1,979 
2,975,401 1,078,423 2.76 1,078,423 1,995 
3,055,475 1,095,189 2.79 1.095,189 1,813 
3,117,645 1,112,350 2.BO 1,1 12,350 1,721 
3,173,141 1,128,303 2.81 1,128.303 1,671 
3.216.011 1,144,173 2.81 1,144,173 1,699 
3,246,466 1,162,228 2.80 1,162,228 1,667 
3.286.746 1,173,942 2.80 1,173,942 1,641 
3,324,161 1,185,992 2.80 1,185,992 1,630 
3,363,216 1,198,158 2.81 1,198,168 1,641 
3,402,115 1,210,445 2.81 1,210,445 1.653 
3,437,594 1,221 ,612 2.81 1,221,612 1,668 
3,475,667 1.233.711 282 1,233,711 1,685 
3,514,141 1.245,927 282 1,245,927 1,699 
3,553,025 1.258,255 282 1,258,255 1,708 
3,592,324 1,270,696 283 1,270,696 1,716 
3,632,036 1,263,258 283 1,283,258 1,725 
3,672,175 1,295,936 2.83 1,295,936 1,736 
3,712,137 1.308,733 2.64 1,308,733 1,741 
3,753,130 1,321,647 264 1,321,647 1.743 

Annual Growth Rates (0,,") 

1980-1990 3.0 2.8 0.2 2.8 SA 
1990-2000 1.6 1.3 0.2 1.3 1.' 
2000-2006 1.7 1.4 0.2 1A -3.2 
2006-2011 1.1 1.0 01 1.0 0.5 
2011-2018 1.1 1.0 0.1 1.0 0.5 
2006--2018 " 1.0 0,1 1.0 0.5 
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Commercial 

"",,,,,,,,,, 
(MM Sqft.) 

228 
240 
253 
266 
276 
289 
309 
329 
347 
365 
386 
406 
420 
428 
434 
441 
447 
4S5 
463 
476 
491 
508 
523 
535 
548 
560 

'" 583 
594 
606 
617 
628 
639 
650 
661 
672 
683 
694 
705 

5.4 
2.4 
2.5 

1.' 
1.7 
1,8 
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December 22, 2011 

Mr. Ralph DeSiena 
San Diego Air Pollution Control District 
10124 Old Grove Road 
San Diego, CA.  92131-1649 
 

Re: Quail Brush Generation Project NAAQS and Increment Analyses 

Dear Ralph: 
 
We are in the process of preparing the required additional modeling analyses for the Prevention of Significant 
Deterioration permit application for the Quail Brush Generation Project (QBGP).  Quail Brush Genco, LLC, has 
proposed to construct and operate the QBGP  located on Sycamore Landfill Road, west of Santee, California. The 
project will be a nominal 102.3 MW facility utilizing natural gas-fired internal reciprocating engine technology. The 
engines proposed for use are Wartsila 20V34SG-C2’s. Each engine is rated at approximately 9.3 MW. In addition to 
the power cycle engines, the facility will have a dry “radiator” cooling system, fuel gas and warm start heaters, and 
an emergency fire pump system.  The facility is located at the following UTM coordinates (NAD 27): 497321.03 
meters Easting, 3634765.63 meters Northing. 
 
The Environmental Protection Agency (EPA) Prevention of Significant Deterioration (PSD) requirements will apply 
to the proposed source for NOx, PM10, and PM2.5.  The project will also trigger California Energy Commission 
(CEC) modeling requirements for cumulative impacts. It should be noted that the project only triggers the PSD 
modeling requirements for NOx and PM10/2.5 based on the project emissions of GHGs rather than the rather than 
the pollutants of NOx, CO, SOX, and PM.  In support of the PSD and CEC permitting processes, we will need to 
obtain the following information from the District: 
 

 PM10 and PM2.5 increment inventory for the region 
 NAAQS inventory for PM10, PM2.5 and NO2 
 For the CEC cumulative modeling assessment, we will also need to obtain a list of recently permitted 

sources (2010 onwards) within 8 miles of the project location. 
 
Attached with this letter are three (3) San Diego APCD Request for Public Records forms that have been submitted 
via facsimile to the District that summarize the three required data sets needed for the permit process.  
 
SILs 
As you know, under the EPA’s PSD regulations, an applicant must conduct a “source impact analysis”, which 
demonstrates that “allowable emission increases from the source in conjunction with all other applicable emissions 
increases or reductions (including secondary emissions), would not cause or contribute to air pollution in violation 
of:  (1) Any NAAQS in any region; or (2) Any applicable maximum allowable increase over the baseline 
concentration in any area.”  40 CFR § 52.21(k).   
 
Subparagraph (1) is required to assure that the source’s emissions will not cause a violation of the NAAQS.  
Subparagraph (2) is the “increment consumption analysis”, which assures that, in those locations currently meeting 
the federal NAAQS (i.e., those deemed “attainment” or “unclassifiable”), the concentration of a given pollutant 
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cannot increase by an amount greater than the “maximum allowable increase” specified by the Clean Air Act and/or 
the PSD regulations for the particular pollutant.   
 
For purposes of the PSD program, EPA has traditionally applied “significant impact levels” (“SILs”) as a de minimis 
value, which represents the offsite concentration predicted to result from a source’s emissions that does not warrant 
additional analysis or mitigation.  EPA has recently promulgated the final SILs and PSD increments for PM2.5.  
EPA has also recently proposed draft 1-hour NO2 SILs but has not yet proposed a PSD increment.  
 
If a source’s modeled impact at any offsite location exceeds the relevant SIL, the source owner must then conduct a 
“multi-source” (or “cumulative”) air quality analysis to determine whether or not the source’s emissions will cause 
or contribute to a violation of the relevant NAAQS or applicable PSD increment.   SILs have also been widely used 
in the PSD program as a screening tool for determining when a new major source or major modification that wishes 
to locate in an attainment or unclassifiable area must conduct a more extensive air quality analysis to demonstrate 
that it will not cause or contribute to a violation of the NAAQS or PSD increment in the attainment or unclassifiable 
area.  The EPA considers a source whose individual impact falls below a SIL to have a de minimis impact on air 
quality concentrations.  Thus, a source that demonstrates its impact does not exceed a SIL at the relevant location is 
not required to conduct more extensive air quality analysis or modeling to demonstrate that its emissions, in 
combination with the emissions of other sources in the vicinity, will not cause or contribute to a violation of the 
NAAQS at that location. 
 
Based on the significant major source emission rates for NOx, PM10, and PM2.5, the modeled concentrations of 
these pollutants exceeded the applicable Class II SILs for 1-hour NO2, 24-hour PM10 and PM2.5, and annual 
PM2.5, thus triggering the requirements for a NAAQS and PSD increment analyses as appropriate.  Figures 1 
through 3 present the areal extent of the SILs for 24-hour PM10 and 24-hour and annual PM2.5. According to EPA 
guidance, the impact area was established by taking the distance from the project site to the farthest of these 
locations and then drawing a circle with that distance as its radius.  From this maximum distance, a 50 kilometer 
screening radius will also be added to the appropriate SIL distance in order to obtain the background source 
inventories.  
 
The 24-hour PM10 SIL radius is 5.2 kilometers or 55.2 kilometers including the screening area.  The 24-hour PM2.5 
SIL radius is 16 kilometers or 66 kilometers with the screening area while the annual SIL radius is 4.5 kilometers or 
54.5 kilometers with the screening area.  The 1-hour NO2 SIL radius is 21 kilometers or 71 kilometers including the 
screening area.  The annual SILs for NO2 and PM10 were not exceeded. While the 1-hour SO2 interim SIL was 
exceeded, the project is not a major source for this pollutant, thus no NAAQS or increment analyses are required.  
 
Increment Consumption Analyses 
Increments are the maximum increases in concentration that are allowed to occur above baseline concentrations for 
each pollutant for which an increment has been established. Currently, increments have been established for PM10 
and PM2.5.  These allowable increments are shown in the table below. 

Class II Increments 

Pollutant/Averaging Time Allowable Class Increments (µg/m
3
) 

  

PM2.5 
24-
Hour 
Annual 

 
9 
4 

PM10 
24-
Hour 
Annual 

 
30 
17 
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The baseline concentrations are defined for each pollutant and averaging time, and are the ambient concentrations of 
each pollutant existing at the time that the first complete PSD application affecting the area is submitted. Federal and 
District regulations (APCD Rule 20.3) establish the dates after which major and minor source impacts on increment 
consumption need to be considered in an increments analysis, as follows: 
 

 Major source baseline date: The date after which actual emissions associated with modifications at 
a major stationary source affect the available increment. 

 Trigger date: The date after which the minor source baseline date may be established. 
 Minor source baseline date: The earliest date after the trigger date on which a complete PSD 

application is received by the reviewing agency. After this date, actual emission changes 
(including increases in throughput or production that do not require permit changes) from all 
sources (major and minor stationary sources, area sources and mobile sources) affect the available 
increment. 

 
For PM10 the baseline and trigger dates are as follows: 
 

 PM10 

Major Source Baseline Date January 6, 1975 

Trigger Date August 7, 1977 

Minor Source Baseline Datea to be determined 
a
For PM10, baseline dates are established on a county-specific basis; therefore, the baseline date will 

reflect the date of submittal of a complete PSD application for TSP in San Diego County. 

 
For PM2.5, the Major Source Baseline Date is the date at which the first major PSD permit application in the 
District for PM2.5 was deemed complete by EPA Region 9.  The first major source for PM2.5 appears to be the Pio 
Pico Energy Center which has not yet obtained a completeness determination. It is assumed for this project that the 
completeness date will occur over the next few months.  Thus, the Pio Pico Energy Center will trigger the Major 
Source Baseline Date for PM2.5. 
 
Once the impact area is established, sources consuming increment within the impact area must be identified and 
emission inventories developed for those sources. The sources include not only those located within the impact area, 
but also those located outside the impact area whose emissions could contribute to ambient impacts there. These 
inventories must account for the change in emissions between the pollutant-specific baseline date and the date of the 
permit application for the new source or modification. Based on these inventories, the changes in emissions are 
modeled to determine the amount of increment consumed for each pollutant.  
 
In order to ensure that other emission sources that might have significant impacts on the PM10 and PM2.5 impact 
area in conjunction with QBGP are identified, we will request from District staff a list of facilities that meet the 
following criteria: 
 Major PM10 Sources: All sources within 55 kilometers of the PM10 impact area  that have had significant 

permitted increases in PM10 (greater than 15 tons per year) since the PM10 major source baseline date (January 
6, 1975). 

 Major PM2.5 Sources: All major sources within 66 kilometers of the PM2.5 impact area  that have had any 
permitted increases in PM2.5 of 10 tons per year since the PM2.5 major source baseline date. 
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Per SDAPCD Rule 20.3. (d)(3)(vii), the Air Pollution Control Officer tracks all increment consuming sources within 
the district for which baseline has been triggered.  Because the increments analysis is intended to evaluate changes 
in ambient impacts since the baseline date due to increment-consuming sources, the analysis should compare 
impacts from emissions during the appropriate baseline period (two years prior to the baseline date) and from 
current emissions. In addition to point sources, and based on USEPA guidelines, all area and mobile sources 
affecting increment are to be included in the increments analysis. We may also request a gridded inventory of 
mobile and area source PM10 and PM2.5 emissions changes since the appropriate minor source baseline dates for 
use in modeling increment consumption from these sources. Emissions changes will be allocated to 5 km square grid 
cells in these inventories. 
 
Therefore, the ambient impact of all changes in PM10 emissions since January 6, 1975 (for major modifications to 
major sources) and February 8, 1985 (for all sources) that affect the applicable impact area must be considered in the 
PM10 increments analysis.  Additionally, for PM2.5, the ambient impact of all changes in PM2.5 emissions since 
December 31, 2011 for all sources must be considered in the PM2.5 increments analysis. 
 
NAAQS Compliance Demonstration.  To demonstrate that the emissions from the proposed projects will not cause 
or contribute to a violation of the 24-hour PM2.5/PM10 NAAQS, the annual PM2.5 NAAQS, or the 1-hour NO2 
NAAQS, a multi-source cumulative modeling analysis will be conducted in accordance with EPA requirements.  
This analysis will consider both the existing background concentrations, as established by ambient monitoring data, 
and the contribution from additional sources, which might not be reflected by the monitoring data, but could interact 
with the facility’s potential impacts.  Both Appendix W and the Draft NSR Workshop Manual require that the 
cumulative impacts analysis include “nearby sources”, which includes “[a]ll sources expected to cause a significant 
concentration gradient in the vicinity of the source or sources under consideration.”    Appendix W further instructs 
that the “impact of nearby sources should be examined at locations where interactions between the plume of the 
point source under consideration and those of nearby sources (plus natural background) can occur”.  Emphasizing 
that “[t]he number of sources is expected to be small except in unusual situations”, Appendix W leaves 
identification of nearby sources to the “professional judgment” of the permitting agency.   
 
If, after adding in the background concentration, the modeled contribution from the source and any other modeled 
sources, the result is less than the relevant NAAQS at all locations, then no violation would occur and the 
cumulative impacts analysis is complete.  If a violation is predicted by the model, the source may still demonstrate 
that it does not “cause or contribute to” a violation of the NAAQS by demonstrating that its own contribution is 
lower than the SIL at the particular location and time of the modeled violation.1  This is referred to as a culpability 
analysis. 
 
Therefore, as required for the NAAQS analyses, the following NAAQS source inventory will need to be prepared 
for NO2, PM10, and PM2.5: 

 All PM2.5 sources within 66 kilometers from the QBGP 
 All PM10 sources within 55 kilometers from the QBGP 
 All NO2 sources within 71 kilometers from the QBGP. 

 
The applicant will work with the SDAPCD and EPA Region 9 to develop a cumulative source inventory 
for NO2 and PM10/2.5. 

                                                           
1 Draft NSR Workshop Manual, Draft October 1990, at C.52 (“The source will not be considered to cause or 
contribute to the violation if its own impact is not significant at any violating receptor at the time of each 
predicted violation.”) 
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CEC Cumulative Source Impact Analysis.   
 
For the CEC cumulative impact assessment, QBGP in conjunction with the impacts of existing facilities 
immediately adjacent to the project site and facilities not yet in operation but that are reasonably foreseeable will be 
assessed.  The potential impact area in which cumulative localized impacts could occur is identified as an area with 
a radius of 8 miles around the plant site. Within this 8 mile area, three categories of projects with emissions sources 
will be used as criteria for identification: 
 

 Stationary sources which have received permits to construct but have not yet commenced construction 
within the last 24 months. 

 Projects that have recently commenced operations whose emission may not be reflected in the ambient 
monitoring background data, i.e., commenced operations after January 2010. 

 Foreseeable (reasonably known) projects that have not, to date, filed any applications for development. 
 
The cumulative impacts analysis adds the modeled impacts of selected facilities to the maximum 
measured background air quality levels, thus ensuring that these existing projects are taken into account. 
 
We look forward to working with you.  If you have any questions, please do not hesitate to call me at (831) 620-
0481.  Thank you for your attention in this matter. 

Sincerely, 
 
Atmospheric Dynamics, Inc. 
 

 
Gregory S. Darvin 
Senior Meteorologist 
 
cc:  
Carol Bohnenkamp, EPA Region 9 
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Figure 1 
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Figure 3 

 
  



   
 

9 

 

SAN DIEGO AIR POLLUTION CONTROL DISTRICT 
 
REQUEST FOR PUBLIC RECORDS 
 
 
Date: December 18, 2011  

Name: Gregory Darvin  

Agency: Atmospheric Dynamics, Inc.       

Address:  P.O. Box 5907  

City:  Carmel-by-the-Sea    State:  CA   Zip:  93921  

Phone: (831)  620-0481    Fax: (831)  620-0482  
 
I request to inspect the following Public Records (please be specific): Atmospheric Dynamics, 
Inc. (ADI) is currently participating in the air quality and emissions analysis for the proposed 
Cogentrix Quail Brush Generation Project, which will is located west-northwest of the City of 
Santee.  The site is located on the north side of Highway 52, adjacent to and east of Sycamore 
Landfill Road. The facility is located at the following UTM coordinates (NAD 27): 497321.03 
meters Easting,  3634765.63 meters Northing. 
 
The application numbers are: APCD2011-APP-001822 through 001833.  Our air quality analysis 
will be part of the EPA Region 9/SDAPCD/CEC-AFC document, which has already been 
submitted for review. As part of the EPA Region 9 Prevention of Significant Deterioration (PSD) 
review process, the EPA is requiring that the air quality impact analysis for the proposed facility 
include an increment analysis for PM10 and PM2.5.  As per SDAPCD Rule 20.3. (d)(3)(vii),  the 
Air Pollution Control Officer tracks all increment consuming sources within the district for 
which baseline has been triggered.  Baseline has been triggered PM10 and PM2.5. In order to 
produce the required analysis we must obtain the list of all PM10 and PM2.5 increment 
consuming sources within the entire San Diego APCD.  This list should also contain the 
emissions of PM10 and PM2.5, the stack and/or release parameters, location (UTM or latitude-
longitude), and operational parameters and permitted limits. 
 
We understand that such a request requires the expenditure of district staff time and resources 
and we understand that a charge will be made for the preparation and delivery of the requested 
data. 
 
Your timely response to this inquiry would be greatly appreciated. Please feel free to contact me 
at 831-620-0481 or by e-mail (darvin@atmosphericdynamics.com) if you have any questions 
regarding this request. 
 

INSPECTION OF PUBLIC RECORDS 
 
The district shall make a determination if the records requested are available with the exception of those 
records specifically exempted from disclosure by state law and those records labeled as “TRADE 
SECRET” which are not emission data, within ten (10) days of the date of the receipt of the request.  If, 

mailto:darvin@atmosphericdynamics.com


   
 

10 

 

for good cause, the determination cannot be made within the ten (10) working days, the District will 
notify the requesting person the reasons for the delay and when the determination is expected to be made 
within an additional 14 days, as prescribed by law.  Those records labeled as “TRADE SECRETS” shall 
be governed by the procedure set forth in District Rule 177 Section (g). 
 
If you have any questions, please contact Public Records at (858) 586-2618. 
 
 
Mail or fax completed form to: 
 
San Diego APCD 
Public Records 
10124 Old Grove Road 
San Diego,  CA  92131 Phone:  (858) 586-2600 Fax No.:  (858) 586-2601 
 
 
01/06 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



   
 

11 

 

 
SAN DIEGO AIR POLLUTION CONTROL DISTRICT 

 
REQUEST FOR PUBLIC RECORDS 
 
 
Date: December 18, 2011  

Name: Gregory Darvin  

Agency: Atmospheric Dynamics, Inc.       

Address:  P.O. Box 5907  

City:  Carmel-by-the-Sea    State:  CA   Zip:  93921  

Phone: (831)  620-0481    Fax: (831)  620-0482  
 
I request to inspect the following Public Records (please be specific): Atmospheric Dynamics, 
Inc. (ADI) is currently participating in the air quality and emissions analysis for the proposed 
Cogentrix Quail Brush Generation Project, which will is located west-northwest of the City of 
Santee.  The site is located on the north side of Highway 52, adjacent to and east of Sycamore 
Landfill Road. The facility is located at the following UTM coordinates (NAD 27): 497321.03 
meters Easting,  3634765.63 meters Northing. 
 
The application numbers are: APCD2011-APP-001822 through 001833.  Our air quality analysis 
will be part of the EPA Region 9/SDAPCD/CEC-AFC document, which has already been 
submitted for review. As part of the EPA Region 9 Prevention of Significant Deterioration (PSD) 
review process, the EPA is requiring that the air quality impact analysis for the proposed facility 
include a cumulative NAAQS analysis for 1- hour NO2, 24-hour PM10 and 24-hour and annual 
PM2.5.  Under EPA’s PSD regulations, an applicant must conduct a “source impact analysis”, 
which demonstrates that “allowable emission increases from the source in conjunction with all 
other applicable emissions increases or reductions (including secondary emissions), would not 
cause or contribute to air pollution in violation of any NAAQS in any region”  40 CFR § 
52.21(k).   

This is required to assure that the source’s emissions will not cause a violation of the NAAQS, 
which, in this case, consist of the 24-hour PM10 and PM2.5, annual PM2.5 and the 1-hour NO2 
standards.   

In order to produce the required analysis we must obtain the list of all NO2, PM10 and PM2.5 NAAQS sources 
within the following radii of the project: 
 

 24-hour PM10: 55 kilometers 
 24-hour PM2.5: 66 kilometers 
 Annual PM2.5: 55 kilometers 
 1-hour NO2: 71 kilometers 
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This list should also contain the emissions of NO2, PM10 and PM2.5, the stack and/or release parameters, location 
(UTM or latitude-longitude), and operational parameters and permitted limits.  The  
 
We understand that such a request requires the expenditure of district staff time and resources and we understand 
that a charge will be made for the preparation and delivery of the requested data. 
 
Your timely response to this inquiry would be greatly appreciated. Please feel free to contact me at 831-620-0481 or 
by e-mail (darvin@atmosphericdynamics.com) if you have any questions regarding this request. 
 

INSPECTION OF PUBLIC RECORDS 
 
The district shall make a determination if the records requested are available with the exception of those 
records specifically exempted from disclosure by state law and those records labeled as “TRADE 
SECRET” which are not emission data, within ten (10) days of the date of the receipt of the request.  If, 
for good cause, the determination cannot be made within the ten (10) working days, the District will 
notify the requesting person the reasons for the delay and when the determination is expected to be made 
within an additional 14 days, as prescribed by law.  Those records labeled as “TRADE SECRETS” shall 
be governed by the procedure set forth in District Rule 177 Section (g). 
 
If you have any questions, please contact Public Records at (858) 586-2618. 
 
 
Mail or fax completed form to: 
 
San Diego APCD 
Public Records 
10124 Old Grove Road 
San Diego,  CA  92131 Phone:  (858) 586-2600 Fax No.:  (858) 586-2601 
 
 
01/06 
 
 
  

mailto:darvin@atmosphericdynamics.com
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SAN DIEGO AIR POLLUTION CONTROL DISTRICT 
 
REQUEST FOR PUBLIC RECORDS 
 
 
Date: December 18, 2011  

Name: Gregory Darvin  

Agency: Atmospheric Dynamics, Inc.       

Address:  P.O. Box 5907  

City:  Carmel-by-the-Sea    State:  CA   Zip:  93921  

Phone: (831)  620-0481    Fax: (831)  620-0482  
 
I request to inspect the following Public Records (please be specific): Atmospheric Dynamics, 
Inc. (ADI) is currently participating in the air quality and emissions analysis for the proposed 
Cogentrix Quail Brush Generation Project, which will is located west-northwest of the City of 
Santee.  The site is located on the north side of Highway 52, adjacent to and east of Sycamore 
Landfill Road. The facility is located at the following UTM coordinates (NAD 27): 497321.03 
meters Easting,  3634765.63 meters Northing. 
 
The application numbers are: APCD2011-APP-001822 through 001833.  Our air quality analysis will be part of the 
SDAPCD/CEC-AFC document, which has already been submitted for review. As part of the CEC review process, 
the CEC is requiring that the air quality impact analysis for the proposed facility include a cumulative emissions and 
impact analysis for all sources located within eight (8) miles of the proposed site. In order to produce the required 
analysis we must obtain a reasonably accurate source inventory for the radius area, which delineates emissions 
(criteria pollutants only), stack and/or release parameters, location (UTM or latitude-longitude), and operational 
parameters for the following categories of sources within the radius area: 
 

 Stationary sources which have received permits to construct but have not yet commenced construction 
within the last 24 months. 

 Projects that have recently commenced operations whose emission may not be reflected in the ambient 
monitoring background data, i.e., commenced operations after January 2010. 

 Foreseeable (reasonably known) projects that have not, to date, filed any applications for development. 
 
We understand that such a request requires the expenditure of district staff time and resources and we understand 
that a charge will be made for the preparation and delivery of the requested data. 
 
Your timely response to this inquiry would be greatly appreciated. Please feel free to contact me at 831-620-0481 or 
by e-mail (darvin@atmosphericdynamics.com) if you have any questions regarding this request. 
 

INSPECTION OF PUBLIC RECORDS 
 
The district shall make a determination if the records requested are available with the exception of those 
records specifically exempted from disclosure by state law and those records labeled as “TRADE 
SECRET” which are not emission data, within ten (10) days of the date of the receipt of the request.  If, 
for good cause, the determination cannot be made within the ten (10) working days, the District will 
notify the requesting person the reasons for the delay and when the determination is expected to be made 

mailto:darvin@atmosphericdynamics.com
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within an additional 14 days, as prescribed by law.  Those records labeled as “TRADE SECRETS” shall 
be governed by the procedure set forth in District Rule 177 Section (g). 
 
If you have any questions, please contact Public Records at (858) 586-2618. 
 
 
Mail or fax completed form to: 
 
San Diego APCD 
Public Records 
10124 Old Grove Road 
San Diego,  CA  92131 Phone:  (858) 586-2600 Fax No.:  (858) 586-2601 
 
 
01/06 
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COGENTRIX QUAIL BRUSH PROJECT 
CONFERENCE CALL NOTES 

 
DATE: January 12, 2012 

SUBJECT: Biological Resources Conference Call 

ATTENDEES: California Energy Commission 
Andrea Martine 
Rick York 
 
U.S. Fish and Wildlife Service 
Patrick Gower 
 
California Dept. of Fish and Game 
Bryand Duke 
 
Michael Brandman and Associates 
Scott Crawford 
 
 

City of San Diego 
Jean Cameron 
 
Cogentrix 
Rick Neff 
 
Tetra Tech 
Connie Farmer 
Sarah McCall 
 
eGIS 
Dwight Mudry 
 

MEETING NOTES: 

1. Change in gen tie route for project  
a. Cogentrix is preparing a supplement to the AFC to address new route. 
b. SDG&E requested Cogentrix to go to 138 kV line instead of 230 kV line.  
c. Change is to turn east and parallel the existing 138 kV right-of-way into existing 

substation with two open bays. The number of access roads needed decreases 
to zero. This also eliminates the need for a 5 acre substation. The gen tie is 
approximately 1.25 miles. 

d. Maps will be provided in the near future including a project impact map with a 
biological resources overlay. Habitats should also be shown on the maps. 

e. The gen tie will be above ground. 
2. Protocols for spring surveys 

a. Previous surveys included the original gen tie route, project site, and project 
substation. Follow up with same set of surveys done last season but 
incorporating additional survey areas. The areas surveyed last year will be 
resurveyed this year. 

b. Ran new CNDDB search 
c. Preliminary biological assessment of new habitat – non-native grassland and 

sage scrub 
d. Utilize USFWS protocol surveys for coastal California gnatcatcher, quino 

checkerspot butterfly, Hermes copper butterfly, and 15 plant species that have a 
moderate to high potential to occur. Last season the surveys occurred in May. 
This season the surveys will begin in late April/early May. 

e. Last season found 4 species on the site. 
f. Quino season may start early this year and typically lasts 5 weeks. Final report 

anticipated in May. 
g. Gnatcatcher can start in March and is a 6 week survey. Final report anticipated in 

May. 
h. Hermes copper and sensitive plant surveys anticipated by the end of July. 

3. Resource agency concerns 
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a. Biological report will be updated with construction laydown areas, parking areas, 
tower locations, and project impacts. 

b. Vernal pools are in area but there are not any on the project site. 
c. The CDFG streambed group should be notified if there are any concerns. 

4. City permitting update 
a. Cogentrix originally planned to submit the Community Plan Amendment and 

Rezone applications in November but due to change in gen tie Cogentrix decided 
to hold the applications to address the gen tie change.  

b. Planning to submit the applications in the next few weeks.  
5. CEQA process 

a. CEC is lead agency for CEQA and is the lead for power projects that produce 
heat of 50 MW or larger. 

b. The final decision is the final CEQA document for the project and this will include 
all conditions to comply with LORS. 

c. The Warren-Alquist Act allows the CEC in lieu permit authority. CEC needs to be 
diligent to coordinate with other agencies when writing permits. Even though the 
CEC does not issue Federal permits, the analysis should include all the 
requirements of a Federal permit that a project would need. 

d. The Community Plan Amendment, Rezone, and Boundary Adjustment will be 
issued by the City directly. 

e. Several mitigation parcels are under consideration. Cogentrix is in discussion 
with Mission Trails Regional Park and the City of San Diego Real Estate 
Department. 

f. The CEC permit authority does not come from a Federal agency. If a Federally 
endangered species is found, then an HCP would need to be prepared as these 
species are not covered under the MSCP. Eric Solorio confirmed that the project 
has a Federal nexus because the applicant has submitted an application for a 
PSD permit to US EPA, therefore EPA shall consult with USFWS under Section 
7. 

6. Project schedule 
a. The project is moving forward on the original schedule. Eric Solorio is working on 

the schedule this week. 
b. The action item memo from the December 2 meeting will be filed next week. The 

supplement for the new gen tie will be filed prior to the first public workshop on 
1/25. The intent of the gen tie supplement is to provide the CEC with as much 
information as possible so that CEC can generate requests. 

c. By the end of this year we will possibly be going to hearings and the final 
decision is possible in 2013. 

d. CEC will begin coordinating with agency contacts to develop data requests. CEC 
intends to have everyone involved and recommending conditions of certification 
for project compliance and proper mitigation. 
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